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A Cochrane Multiport 
Safety Exhaust Outlet 

Valve 

Will make your next exhaust steam 

heating installation absolutely safe. 

It is the only valve that will. Can 

you overlook this point ? 

Our Engineering Leaflet No. 11 contains valuable information on back pressure valves. 
We have a few hundreds of these in stock. If we had your name j-ou'd get one. 

HARRISON SAFETY BOILER WORKS 

3189 N. 17th STREET PHILADELPHIA, PA. 



Please mention The Heating and Ventilattnc Magazine when you write. 
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WAINWRIGHT WATER HEATER 

.4 heal unit saved from the exhaust is north tu-o in the coal pile. 

In industrial plants, such as bleacheries, dyehouses. paper mills, laundries, where the hot water load 
is large, great saving may be effected by the economical utilization of heat from the exhaust of the 
main engine. 

WAIXWRIGHT WATER HEATERS are designed especially to fulfill the requirements of such 
installations. 

In the non-condensing plant they may be used alone, taking steam from the main exhaust. 

In the condensing plant they may be operated in connection with the vacuum apparatus, thereby 
securing great economy. We are prepared to give expert advice on the subject. 

Catalogue No. 14 describes this apparatus in detail 

ALBERGER PUMP & CONDENSER COMPANY, 140 Cedar St., New York City 

Pittsburg. St Louis, Chi cago, San Francisco, Boston, Kansas City, Atlanta 




"ADSCO" 

Graduated Radiator Valves 

Usad on Atmospheric Steam Heating Systems 
permit of positive control of heat at the radiator 
in each room, thus sa\ing from 20 to 35% in 
fuel consumption. 

Placed at top of radiator makes operalion most convenient. 

All valves thoroughly packed and tested before shipment. 

No Noise, No Odor, Cold Returns. 

The Conservation of Heat Units — 100 Per Cent. Efficiency 
WRITE FOR FREE BULLETIN No. 127 AND BOOKLET "G" 



AMERICAN DISTRICT STEAM COMPANY 



CHICAGO 



GENERAL OFFICES AND WORKS 
NORTH TONAWANDA, N.Y. 



LOCKPORT. NY. 
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VACUUM HEATING PRACTICE — A DISCUSSION 

I. 

A.re Ttimps ]^ ceded to Circutate Steam in 

Heating Sjrstems? 

By J. M. RoBB 



The briefest sort of consideration 
of the operation of the pumps will 
convince any logically minded engineer 
of the fallacy of applying pumps to 
heating systems to induce circulation. 
Any heating installation that will cir- 
culate with a vacuum pump attached 
to its returns will operate with just 
as little pressure on the steam mains 
without the pump as with it, if provi- 
sion is made for venting the system to 
relieve it of air. 

A case in point is a large central 
station heating plant supplying the 
business section of a town of 30,000 
population. This plant was built to 
operate with two vacuum pumps at- 
tached to the trunk return mains at 
two different points. Several years 
of service put the return mains in such 
condition that they were useless and 
the expenditure to replace them was 
so great that the owners decided to 
attempt to operate without the pumps. 
They were agreeably surprised to learn 
that they could operate to better ad- 
vantage by venting each separate 
building without the pumps than with 
them. 

The fame of the air-line systems, 
where the air valves on the radiators 



are connected to a pipe to which is at- 
tached an ejector or air pump is due 
more to the condenser action of the air 
line than to the operation of the pump 
or ejector. As examples of this, the 
practice of certain engineers may be 
cited. These engineers, on their best 
work, simply run an air line and put 
two swing check valves on the end, 
instead of applying a pump or ejector. 
Their work shows as good or better 
results than the best installations of air 
line systems with pumps exhausting 
from them. Another example is a cer- 
tain group of school buildings sup- 
plied with steam from a central sta- 
tion heating plant. Two of the build- 
ings are equipped with air-line system, 
with an hydraulic pump exhausting 
from them. Another building is heat- 
ed with a vapor system, with the re- 
turn lines open to the atmosphere. At 
times the supply of steam is deficient, 
and although the air-line system build- 
ings are more favorably situated with 
reference to the source of supply, they 
are cold when the vapor-heated build- 
ing is warmed by the small quantity of 
steam that reaches it from the steam 
service. 
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STEAM CIRCULATION COMPARABLE TO 
AIR CIRCULATION 

The problem of securing a uniform 
circulation of air in a building is par- 
allel in many ways to circulating steam 
in a heating system. Ventilating en- 
gineers know the advantages of a ple- 
num system, in the way of positive 
control, over an exhaust system. It 
does not take much practice to demon- 
strate the tremendous difficulty of se- 
curing a uniform pull from an exhaust 
fan on a multitude of ducts all opening 
into a central duct leading to the fan 
suction. The energy required to 
move a given volume of air is the same 
in either the pull-through or the push- 
through system, but no argument is 
necessary to show which method will 
give the best results with the least at- 
tention, and the same conditions hold 
with the circulation of steam in a heat- 
ing system. 

The average heating engineer fails 
to appreciate that a pump operates 
from the application of energy to a 
piston rod, causing it to move back- 
ward and forward in a cylinder. The 
piston attached to the rod displaces the 
air or other contents of the pump cyl- 
inder, and through the operation of the 
pump valves removes the air or other 
contents of the pump suction pipe. 
The actual energy required to exhaust 
the contents of the suction pipe and its 
connected apparatus is but a part of 
the work the pump must perform. The 
other part is the friction of the pistons 
in their cylinders and of the rods in 
their stuffing boxes. 

No consideration will be given here 
to the increased work put on the pump 
by leakage, if any considerable vacu- 
um is pulled, or on account of some 
of the water of condensation flashing 
into steam in the suction pipe. Nor is 
any but a steam pump considered, for- 
if an hydraulic or electric pump be 
used, the friction losses in the pump it- 
self are increased by the loss of trans- 
forming the original energ}' into 
hydraulic or electric power and then 
again transforming this power into 
movement applied to the pump piston 
rod. The point that it is desired to 
drive home is that when it comes to 



getting the air out of a given heating 
system, it can be accomplished with 
the least expenditure of energy and 
the greatest simplicity of apparatus by 
simply filling the system with steam 
from the supply pipes, instead of put- 
ting the steam into a pump cylinder to 
drive a piston back and forth until all 
the air in the system, plus the leakage, 
plus the condensation that has flashed 
into vapor, plus the injection water 
that has been squirted into the pump 
suction to condense that vapor into 
water again, plus the water of con- 
densation has all been pumped out. 

use of pumps to secure positive 
flow- 
Now the stock argument advanced 
by those who advocate the application 
of pumps to heating system.s to induce 
circulation is that a positive flow 
through all the heating units in the 
system can be most economically se- 
cured with pumps and with the lowest 
initial main pressure. Is this so? A 
comparative study of installations 
where the same skill has been exer- 
cised in designing to operate without 
pumps that has been applied in the 
best examples of pump vacuum heat- 
ing work does not show it. Is it any 
easier to get perfect circulation in a 
heating system with a pump exhaust- 
ing from it than without? Is it not 
necessary when a pump is applied to 
a heating system to use an automatic 
device on each heating unit or drip 
connection to the pump suction, to 
apply the pump's energy where it is 
needed? Do not these automatic de- 
vices bring in an element of first cost 
and maintenance that more than oflFset 
the requirements of proper design for 
perfect circulation without pumps? 

An examination of the patent rec- 
ords will indicate something of the 
nature of the problem that faces those 
who apply vacuum pumps to heating 
systems to induce circulation. Hardly 
a week passes without the application 
for a patent for an automatic radiator 
return valve or some similar appara- 
tus that will overcome some of the 
well-known defects of the application 
of pumps to heating systems. 
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In actual practice, the best return 
valves or traps made amount only to 
a restricted passage to limit 'the 
amount of steam that can flow into 
the return pipes. Present practice, in 
some cases, is to introduce more com- 
plications in the return lines and use 
condensers to obviate the necessity 
for injection water in the pump suc- 
tion pipes. 

In a recent description of the heat- 
ing apparatus in one of the largest 
office buildings in the world, it is stat- 
ed that the water supply for the build- 
ing is passed through the condenser 
and that "its temperature is raised only 
a few degrees." The discharge of all 
the steam that could be generated in 
the hugest power plant in New York 
would not affect the temperature of 
the Hudson River very much, so that 
the foregoing statement does not con- 
vey an adequate conception of the heat 
dissipated by such a condenser. On 
a certain heating system of 10,000 
sq. ft. of radiation, installed during 
the past two years in accordance 
with the best present vacuum pump 
practice, it has been found that the 
heater overflow from the injection 
water required to be put into the pump 
suction is at times equivalent to the 
steam required to heat 3,000 sq. ft. 
oi radiation. In addition, the exces- 
sive load put on the pump has so worn 
It that it must be replaced this winter. 
Does not all this support the claim 
that the application of a vacuum pump 
to a heating system does not alter the 
nature of the circulation problem? 
\\ould it not be better engineering 
to properly design the piping to secure 
perfect circulation and eliminate the 
pumps and all the automatic devices 
their use demands? 

No attention will here be paid to 
the consideration of conditions where 
condensation must be lifted out of ra- 
diators set at levels below the most of 
the heating apparatus except to state 
that when this condition is met. the 
simplest and best wav to handle it is 



to treat the return line as an open 
drain and pump or lift only the con- 
densation. Many an installation has 
been made where the vacuum pump 
has been expected to lift condensation 
out of radiators, only to discover that 
the operating difficulties were so great 
that some other means of handling the 
work had to be found. 

The time is coming when the engi- 
neer who puts a pump on a heating 
system to induce circulation will be 
considered in the same light as one 
who advocates the use of a pump to 
get a uniform flow out of an elevated 
tank to a set of fixtures below the 
tank's level. 

The correct principle that underlies 
the circulation of steam in a heating 
system lies in the proportioning of the 
piping for the desired initial pressure, 
the restriction of the supplies to the 
various heating units so that no unit 
will get more steam than it can con- 
dense at the predetermined pressure, 
and the treatment of the return lines 
as open drains. When this is under- 
stood, it will be found as easy to get 
perfect circulation in any heating sys- 
tem of any extent, with as low initial 
pressures, as are possible with any 
other means, as it is to get a uniform 
flow of water from an elevated tank to 
any number of fixtures at lower levels. 
The tremendous increase in vapor 
heating is ample basis for all the state- 
ments made here. The vapor heating 
people are circulating steam with as 
low or lower initial pressures, in as 
large installations, as the pump vacu- 
um people, and they are doing it with, 
at least, equal fuel economy. 

The builders of central stating heat- 
ing plants for town heating are also 
demonstrating that as good or better 
operating results can be secured with- 
out vacuum pumps as with them. 

Finally, no more skill is required to 
properly design and erect a heating 
system that will operate better without 
a vacuum pump than with one. 
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II. 



The Use of Tumps in Vacutitn Steam Heating 

Systems 

Bv Preston Daniels, M.E. 



Vacuum pumps for use in vacuum 
steam heating work have come to be 
regarded as integral parts of that kind 
of a heating system. But like anything 
else that involves the combination of 
' one or more things, the science of 
steam heating cannot expect its ulti- 
mate perfection to come from the use 
of the vacuum pump alone. The pump 
can only be expected to do its part and 
the success it attains is largely, if not 
wholly, dependent upon the success or 
failure of the other things that work 
in conjunction with it. For instance, 
if steam mains supplying the radiation 
are too small, or if the radiation is not 
sufficient to properly heat the building, 
the pump cannot be blamed, and again, 
if the return mains from the radiation 
to which the vacuum pump is connect- 
ed contain steam, then the pump is 
handicapped in direct proportion to 
the amount of steam the return mains 
contain. 

In some ways we might say that 
vacuum steam heating engineering has 
been abused the past few years by the 
number of devices put on the market 
in which inventors' ideas have been 
put into practice before their appa- 
ratus was perfected and this fact has 
caused, in some places, the condemna- 
tion of the entire system, inclusive of 
pumps, the latter of which, by reason 
of their tendency to draw steam into 
the return line from the radiator, re- 
ceived the brunt of the criticism.. 

By reason of the fact that the pumps 
used in one-pipe or "air line" systems 
are very small, this discussion only 
covers the use of pump in two pipe^ 
systems. 

It is intimated that even though the 
radiator traps do close tight for steam, 
thereby prohibiting any from getting 
into the suction or return pipes, vapor 
will be produced therein anyway due 
to the re-evaporization of the water of 
condensation by reason of its being 
discharged into pressure below atmos- 



phere produced by the vacuum pump. 
This writer seemed to think that the 
radiator traps which had come under 
his observation did close against 
steam, but that they discharged the 
water into the return pipe at such a 
high temperature that it flashed again 
into vapor and worked against the 
vacuum pump. I believe that in this 
particular the gentleman is in error. 
While it is true that if water at 212° 
F. is discharged into a pipe contain- 
ing a partial vacuum it will partially 
vaporize, yet the amount of vaporiza- 
tion for any vacuum that can be pro- 
duced by a vacuum pump is so small 
that it will almost be negligible. Let 
us refer to the steam tables for proof 
of this statement. 

The latent heat of steam at 212° F. 
is 965.7 B. T. U. Assuming the tem- 
perature surrounding the room in 
which the radiator is placed to be 32° 
F. above zero, then the sensible heat 
(i. e., the heat necessary to raise the 
temperature of i lb. of water from 
32° F. to 212° F. is 180 B. T. U.). 
Now we will assume that we are cir- 
culating steam through the radiation 
at atmospheric pressure. Also we will 
assume the amount of radiation to be 
10,000 sq. ft. and that it condenses ^ 
lb. of steam per hour, after the tem- 
perature of the room has reached 72° 
F., make a total of 2500 lbs. per hour. 
Each pound of water as it is discharg- 
ed into return piping contains 180 
B. T. U. above 32° F. 2500x180 = 
450,000 B. T. U.'s (above 32° F.) of 
heat in the condensation reaching the 
return line per hour. Assuming a 
ii.6-in. vacuum and referring to 
steam tables we note that it requires 
an addition of 982.4 B.T.U. to change 
I lb. of water into steam at that pres- 
sure and that water boils under that 
pressure at 188.3° F. Since the tem- 
perature of the water being discharged 
in the partial vacuum is 212° F., or 
23.7° F. higher than the boiling point 
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of water at the temperature corre- 
sponding to the pressure in the return 
line, a part of such water will flash 
into vapor which can be calculated as 
23.7 X 2500 

follows : = 6 lbs., approxi- 

982.4 
mate, per hour, or o.i pound per min- 
ute. The surface of the return line it- 
self, even if it were covered, would 
condense more vapor than that per 
minute. To prove this, I have in mind 
several vacuum installations operating 
on lO-in. to 20-in. of vacuum without 
the use of jet water and with a very 
small drop in vacuum between the 
pump and farthest radiator. On these 
jobs are used radiator traps that per- 
mit only the water of condensation 
and the air to drain into the suction 
or return line. No steam gets through 
them. It is, therefore, necessary that 
no steam shall escape into the return 
line before we can consistently argue 
that a vacuum pump is of advantage 
in a heating system. 

Therefore, I shall assume in stating 
the advantages of a vacuum pump in a 
heating system that no steam is to be 
contended with in the return line. 
Now, let us ask ourselves, what is the 
purpose of a vacuum pump in a heat- 
ing system ? It is to partially elimi- 
nate the atmospheric pressure from 
the piping and at the same time draw 
the water of condensation out of the 
radiators. What is atmospheric pres- 
sure? It is the pressure or weight of 
air and must be overcome in order 
that any machine can do work. It is 
the pressure that prevents water from 
boiling and taking up latent heat units 
until a temperature of 212° F. is ob- 
tained. (Based on station at seaTevel. 
Altitude, of course, changes boiling 
point of liquid.) Without it water 
would boil and turn into steam at a 
temperature below 100° F. It is a 
pressure that forces us to build up an 
absolute pressure of 14.7 lbs. before 
steam will flow through pipes. If we 
can remove any part of it we have 
gained something, and if we choose 
to still keep the boiler pressure at zero 
instead of less we have helped circu- 
lation by removing the obstacles in 



front of the steam rather than build- 
ing energy in the steam to enable it to 
force its way through the piping. The 
expansion of steam increases with the 
decrease of pressure while the latent 
heat (which is the only available heat 
practically to be looked for in a heat- 
ing system) increases. Therefore, the 
lower the pressure we circulate the 
>team the more space it will fill with 
almost an equal heating value. The 
vacuum pump enables us to realize 
upon this property of steam. 

Aside from this saving in the heat- 
ing plant, where the steam generated 
is for heating purposes only, comes 
the saving in plants where engines are 
used. The heating plant, if installed 
with due reference to proper amount 
of radiation, traps, pipe sizes and 
vacuum pump, will actually reduce the 
back pressure on the engine cylinder 
to zero. This enables one to utilize 
the otherwise waste product of ex- 
haust steam without sacrificing any 
power of the engine. 

It is argued by some that the cost 
of operating the pump is such that the 
saving made by it does not justify its 
installation. In some cases this may 
be true, for instance on very small 
heating systems where a power pump 
is used. Even in this case the expense 
of operation has been greatly reduced 
by the controlling devices now on the 
market to regulate the starting and 
stopping of the pump depending on 
the degree of vacuum produced in the 
return line. Here the pump only need 
be run from 25% to 50% of the time 
that heat is required. But seldom, if 
ever, would I question the installing 
of steam-driven pumps. The exhaust 
from steam-driven pumps can be used 
for heating and, therefore, not wasted 
and the frictional energy lost can 
hardly be measured. In low pressure 
steam plants pumps can be supplied to 
operate on as low as 10 lbs. pressure 
very successfully. 

With these facts before us it hardly 
seems that we can argue for the aban- 
donment of the vacuum pump in 
steam heating work. We are obliged 
io use feed pumps anyway with power 
plant equipment and if a feed pump is 
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not used on the heating plant we must 
select the return trap or use a gravity 
return which necessitates the install- 
ing of a system embodying the disad- 
vantages of hand control regulating 
valves, and air valves on the radia- 
tor. 

Recalling to mind all the advantages 
of heating systems, summing them up 
as engineers have in the last twenty 
years, one cannot help but admit the 
superiority of the two-pipe system, 



with one hand regulating valve on the 
radiator inlet, an automatic radiator 
thermostatic trap on the outlet, the 
elimination of air valves on the radia- 
tors and a system of pumps in the 
boiler-room to discharge the air from 
the piping and put the water of con- 
densation back into the boiler, as well 
as induce a positive circulation of 
steam throughout the entire system of 
piping and radiation. 



Vartaii'on of Weight and Heat Content Ter 

Gallon oj- Water 

By Sidney D. Kutner. 

A\'ater as ordinarily used commer- content, values are expressed in B. T. 
cially is usually measured in cubic U. per pound. Consequently, nearly 
feet, and when referring to its heat all tables show the variation of weight 

TABLE SHOWING VARIATION OF WEIGHT AND HEAT CONTENT 

PER GALLON OF WATER 

FROM 32 DEGREES TO 212 DEGREES F. 





Pounds 


B.T.U. 




Pounds 


B.T.U. 




Pounds 


B.T.U. 


Temp. 


per 


per 


Temp. 


per 


per 


Temp. 


per 


per 


Deg. F. 


Gallon 


Gallon 


Deg. F. 


Gallon 


Gallon 


Deg. F. 


Gallon 


Gallon 


32 


8.344 





62 


8.336 


251 


92 


8.303 


498 


33 


8.344 


8 


63 


8.336 


259 


93 


8.302 


506 


34 


8.344 


17 


64 


8.335 


267 


94 


8.301 


515 


35 


8.344 


25 


65 


8.334 


276 


95 


8.299 


523 


36 


8.344 


34 


66 


8.334 


284 


96 


8.298 • 


531 


37 


8.344 


. 42 


67 


8.332 


292 


97 


8.296 


539 


38 


8.344 


50 


68 


8.332 


301 


98 


8.294 


547 


39 


8.344 


58 


69 


8.331 


309 


99 


8.293 


555 


40 


8.344 


67 


70 


8.330 


317 


100 


8.291 


564 


41 


8.344 


76 


71 


8.329 


325 


101 


8.289 


572 


42 


8.344 


84 


72 


8.328 


334 


102 


8.288 


580 


43 


8.344 


92 


73 


8.327 


342 


103 


8.287 


588 


44 


8.344 


101 


74 


8.325 


350 


104 


8.285 


596 


45 


8.344 


109 


75 


8.325 


358 


105 


8.283 


604 


46 


8.344 


117 


76 


8.323 


367 


106 


8.281 


612 


47 


8.344 


126 


77 


8.322 


375 


107 


8.279 


620 


■ 48 


8.343 


134 


78 


8.321 


383 


108 


8.277 


629 


49 


8.343 


142 


79 


8.320 


391 


109 


8.275 


637 


50 


8.343 


151 


80 


8.319 


399 


110 


8.273 


645 


51 


8.343 


159 


81 


8.318 


408 


111 


8.271 


653 


52 


8.342 


168 


82 


8.316 


416 


112 


8.269 


661 


53 


8.342 


176 


83 


8.315^ 


424 


113 


8.267 


669 


54 


8.342 


184 


.84 


8.314 


432 


114 


8.265 


677 


55 


8.340 


192 


85 


8.313 


440 


115 


8.263 


685 


56 


8.340 


201 


86 


8.311 


449 


116 


8.261 


693 


57 


8.340 


209 


87 


8.310 


. 457 


117 


8.259 


701 


58 


8.339 


217 


88 


8.309 


465 


118 


8.257 


709 


59 


8.339 


226 


. 89 


8.307 • 


473 


119 


8.255 


717 


60 


8.338 


234 


90 


8.306 


482 


120 


8.253 


726 


61 


8.338 


242 


91 


8.305 


490 


121 


8.250 


734 
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and of heat content with the tempera- 
ture in pounds per cubic foot and in 
B, T, U. per pound. 

Very frequently the gallon is used 
as the unit and tables showing the 
variation of the above factors as func- 
tions of the gallon, although conveni- 
ent to have, are seldom found. In con- 
nection with a series of computations 
involving the gallon as the unit, the 
table given herewith was devised by 
the writer. 

'Kent, in his handbook, gives a table 
showing the variation of weight in 
pounds per cubic foot. Since there 
are 1728 cu. in. in a cubic foot and 
231 cu. in. in a gallon, the weight per 
gallon is easily found, viz. : 

231 

Pounds per gallon = X pounds 

1728 
per cubic feet, e. g., at 100° F. 



Pounds per gallon = 



231 
1728 



X 62.02 



=r 8.291. 

Multiplying the pounds per gallon 
by the B. T, U. per pound, as taken 
from the steam tables (Marks and 
Davis), the B. T. U. per gallon are 
found at 100° F., B. T. U. per gallon 
= 8. 291 X 67.97 := 564 B. T. U._ 

When using the table in connection 
with the computations for which it 
was devised, it was unnecessary to 
have any greater refinement in the 
values for heat content. The next 
higher unit was taken for values over 
the half. 

The values given in the above table, 
when plotted against temperature, 
give two interesting' curves and, if 
large scales are used when' plotting 
same, values may be easily read from 
them instead of from the table. 



TABLE SHOWING VARIATION OF WEIGHT AND HEAT CONTENT 

PER GALLON OF WATER 







FROM 32 DEGREES TO 212 DEGREES F. 








Pounds 


B.T.U. 




Pounds 


B.T.U. 




Pounds 


B.T.U. 


Temp. 


per 


per 


Temp. 


per 


per 


Temp. 


per 


per 


Deg. F. 


Gallon 


Gallon 


Deg. F. 


Gallon 


Gallon 


Deg. F. 


Gallon 


Gallon 


122 


8.248 


742 


152 


8.172 


979 


182 


8.089 


1212 


123 


8.246 


750 


153 


8.169 


987 


183 


8.086 


1220 


124 


8.244 


758 


154 


8.167 


995 


184 


8.083 


1228 


125 


8.241 


766 


155 


8.164 


1003 


185 


8.080 


1235 


126 


8.239 


774 


156 


8.162 


1011 


186 


8.076 


1243 


12: 


S.237 


782 


157 


8.159 


1019 


187 


8.073 


1251 


IJ 


,..235 


790 


158 


8.156 


1027 


188 


8.070 


1258 


129 


8.232 


798 


159 


8.153 


1034 


189 


8.067 


1266 


130 


8.230 


806 


160 
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^RcL^e of Heat Transmission in Indirect 

Stirface Air Heaters 

a new theory of heat convection under forced circulation of air, 

with new formula 

By Willis H. Carrier and Frank L. Busey 



Probably the most exhaustive dis- 
cussion of air conditioning from a 
technical standpoint that has appeared 
in recent years is contained in two 
papers presented at the recent meeting 
of the American Society of Mechani- 
cal Engineers. One of these papers 
on "Rational Psychrometric For- 
mulae" was published in condensed 
form in The Heating and Venti- 
lating AIagazine for December. The 
other paper, on "Air Conditioning Ap- 
paratus," by WilHs H. Carrier and 
Frank L. Busey, is supplemented with 
a consideration of the rate of heat 
transmission in indirect surface, air 
heaters and coolers and a new theory 
of heat convection under forced circu- 
lation of air is developed and estab- 
lished by experiment. A rational for- 
mula for calculating the rate of heat 
transfer and temperature rise at vari- 
ous air velocities and temperature dif- 
ferences is given in conformance with 
this experimental data. The principal 
portions of this part of the paper are 
given herewith : 

An essential element in air-condi- 
tioning apparatus is the indirect radia- 
tion necessary to warm the air after 
saturation in the humidifier. In sys- 
tems where the air is required for 
ventilation only, and the heating is ef- 
fected by separate radiation, as in 
many of the larger installations, it is 
necessary to use indirect radiation 
only for the purpose of warming the 
air from the dewpoint temperature to 
approximately room temperature. In 
the majority of installations, however, 
the air is heated bv means of indirect 
radiation to the point required to 
maintain the proper room tempera- 
ture. 

The temperature to which this con- 
ditioned air must be heated evidently 
depends on the outdoor temperature 
and upon the temperature difference 
to be maintained between the room 



and the dewpoint of the air supply, as 
required by the humidity control. On 
this account data pertaining to the 
proper design of such an indirect heat- 
ing surface are of especial importance. 
These data are also applied in air con- 
ditioning to the design of surface cool- 
ers, dehumidifiers, and interchangers. 
The factors of importance in such a 
design are the relation of free area to 
heating surface ; the rate of heat trans- 
mission for various velocities through 
the clear area, and various tempera- 
ture differences between the air and 
heating medium ; and the resistance of 
the heater to the passage of air. The 
following experimental and mathe- 
matical investigation was conducted 



steam Temperature 6, 



y/////}'^/y////////// //f^^^ 

1 CoDductiug Wall I 




FIG. 1— ideal diagram ILLUSTRATING THE 
THEORY OF HEAT TRANSMISSION 

for the purpose of establishing these 
relationships, as very little authorita- 
tive information is at present avail- 
able on this subject. 

THEORY OF CONVECTION WITH FORCED 
CIRCULATION 

The accompanying diagram, Fig. i, 
presents a graphical representation of 
the process of the heat transfer from 
steam to air through conducting wall. 
Experimental investigation leads us to 
conclude that the exterior of the con- 
ducting wall is covered with a surface 
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film into Avliich heat passes directly 
from the conducting wall, and whose 
resistance to the passage of heat is in- 
dependent of the velocity of the con- 
vecting medium; but it is a direct 
function of the density and specific 
heat of that medium. 

The total resistance of the surface 
film of the steam, of the conducting 
wall, and of the surface film of the 
conducting medium, may therefore be 
represented by a constant R, which is 
independent of the temperature differ- 
ence between the steam and the con- 
vecting medium, and of the velocity 
of the latter. 

Experimental investigation also in- 
dicates that heat is transferred from 
the surface film to the main body of 
the convecting medium, that is to the 
air, entirely by displacement. Par- 
ticles of air in the surface film are dis- 
placed by impact, due to the velocity 
of the air over the surface, and are 
thus mixed with the main body of the 
air. This displacement may be shown 
to be in direct proportion to the veloc- 
ity. The rate of heat transfer from the 
surface film to the air is. therefore di- 
rectly proportional to the product of 
the velocity and temperature differ- 
ence between the film and air. 

Let 5, represent the steam tempera- 
ture, the distance 0.9 the extent of 
surface over which a unit of air passes 
progressively. Let (9, 6o represent the 
progressive air temperatures with ref- 
erence to the steam temperature ^,, 
and the line 6^ <9o the corresponding 
surface film temperatures. Then 6^ — 
represents the difference between air 
temperature and steam temperature at 
any instant, and B^ — & , the corre- 
sponding difference between the steam 
temperature and the film temperature. 

(The authors proceed to state this 
theory mathematically and deduce the 
following formula!) 



with reference to the steam 
temperature. 6^. 
total surface, sq. ft. 



log.o \ I 



F 



m V -|- n 



[I] 



Where fJ, represents the 'steam tem- 
perature. 
6^ and ft., represent the pro- 
pressive air temperatures 



F — 



clear area, sq. ft. 

V represents air velocity 
through clear area in feet 
per minute. 

n is a constant and m is sub- 
stantially a constant, except 
as varied by change in the 
absolute temperature of the 
surface film. 

SURFACE FILM TEMPERATURE 

fFor the surface film temperature 
the authors deduce the following for- 
mula:) 
^^ — ^' = RK {0^ — 0) [2] 

Where 0^ represents the steam tem- 
perature. 
6' represents the surface film 
temperature corresponding 
to the progressive air tem- 
perature. 
R represents the total resist- 
ance. 
K represents the rate of trans- 
mission in B. T. U. per 
square foot per hour per de- 
gree difference in tempera- 
ture between the steam and 
air. 
6 represents the progressive air 
temperature with reference 
to the steam temperature 6^. 
The difference between the steam 
and film temperature is proportionate 
to the difference between the steam 
and air temperatures when RK is con- 
stant. 

EXPERIMENTAL DETERMINATION OF 
THE LAWS OF CONVECTION 

W^ will now proceed to determine 
the constants in the foregoing equa- 
tions and give the experimental evi- 
dence by which the above theory may 
be corroborated. Table i gives the ob- 
served and corrected results from ten 
heat transmission tests conducted 
upon eight sections of fan system 
heaters, each section being composed 
of four rows of i-in. wrought-iron 
pipe, making a total depth of 32 rows 
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of pipe. Details of the heater con- 
struction are shown in Fig. 2. 

Each section contained 126.6 sq. ft. 
of surface, and the clear area was 10.- 
262, sq. ft. The air was drawn through 
the heater by a steel plate fan, and 
blown through a nozzle where the air 
measurements were made. The ve- 
locity of the air was measured by 
means of a Pitot tube and a hook 
gauge, the temperatures being carefully 
taken at the outlets with thermometers 
well protected from the effect of radi- 
ation. The Pitot tube readings were 
taken at the outlet of the fan nozzle, a 
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FIG. 2— DETAIL OF HEATER CONSTRUCTION 

USED IN TESTS 

series of 64 readings having been 
taken over the area of the outlet, and 
the ratio of the average to the reading 
at the center carefully computed. Dur- 
ing the test continuous readings were 
taken with the Pitot tube fixed in the 
center of the orifice, which were after- 
wards corrected for the above ratio. 

The pressure of the steam, as well 
as the speed of the fan engine, Avas 
kept constant throughout each test by 
two of the observers. The condensa- 
tion from each section was weighed 
separately, and the temperatures care- 
fullv noted. Each section was provid- 
ed with an air vent, and thoroughly 



blown out for about one hour before 
starting the test, and some steam was 
allowed to blow through during the 
entire test. A separator was placed in 
the steam line before the throttle, and 
a calorimeter was used to determine 
the quality of the steam as it entered 
the steam heater. A slight degree of 
superheat was observed during each 
test, and the proper allowance made 
in the calculation of the total heat of 
the steam. The saturation tempera- 
ture of the steam was also taken be- 
fore and after each test to check the 
steam gauge, proper allowance being 
made for steam correction to the ther- 
mometer. Barometric readings were 
made during each test, and the steam 
pressure so regulated as to maintain 
an absolute pressure of 19.7 lbs. on 
the heating coils. The steam gauge was 
calibrated by means of a dead-weight 
tester before and after each test, due 
allowance being made for the baro- 
metric reading taken at the time. 

In Table i will be found the princi- 
pal data obtained. The first column for 
each test contains the uncorrected ob- 
servations, the second column these 
same readings, corrected to standard 
conditions of 70° F. and 29.92 in. ba- 
rometer, while in the third column, a 
further correction is made for a sys- 
tematic error of 8% in measuring the 
air. Proper allowance had been made 
for heat loss from the air by convec- 
tion from the surface of the heater 
casing and fan housing, correction for 
this loss being added to the air tem- 
perature. Slight corrections were also 
made for condensation from such 
portions of the heater base and pipe 
connections as were exposed to the air 
of the room rather than to the air 
measured. 

A further correction was also re- 
quired to make allowance for the fact 
that the condensation left the heater at 
practically steam temperature, and a 
portion would flash into steam upon ex- 
posure to the atmosphere. After care- 
ful tests it was decided to add 1.5% 
to the weight of condensation to cover 
this loss, as well as i^ lb. per >< hr. 
to cover the average loss due to evap- 
oration from the tanks containing the 
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condensation. A final correction was 
then made to reduce all the tests to a 
standard of 20° for the temperature 
of the entering" air. This was hased 
on the fact that at any velocity the 
weight of the condensation practical- 
ly varies directly as the temperature 
(iifiference between the steam and en- 
tering air. 

The relation of the fan speed to the 
velocity through the clear area as 
computed from the air measurements 
is shown in Fig-. 3 plotted from the 
values in Table i, barometric measure- 
ments being taken into consideration 
in computing the air measurements. It 
will be noted that the velocities re- 
corded arc fairly regular, with the ex- 
ception of the tests made at 80 and 
240 R. P. M. 

Curves shown in Fig. 4 are plotted 
from the values given in column 2 of 
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FIG. 3— RELATION OF FAN SPEED TO VELOC- 
ITY OF AIR THROUGH HEATER 

each test in Table i, which give air 
velocities through the clear area based 
on actual air measurements corrected 
to corresponding volume at 70° F. and 
29.92 in. barometric pressure. The 
lower curve gives the rate .of heat 
transmission as determined from the 
condensation. The upper curve gives 
the corresponding values as deter- 



mined from observed air measure- 
ments. These two curves show a uni- 
form discrepancy of approximately 
8%. As both the temperature and con- 
densation m.easurements were made 
with considerable care, and since the 
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FIG. 4— EFFECT OF VELOCITY UPON RATE 
OF TRANSMISSION, FROM ORIGINAL A IR 
MEASUREMENTS 

per cent, of error is substantially uni- 
form at all velocities, it is evident 
that a systematic error was made of 
8% in the measurement of the air vol- 
ume. This may be accounted for in 
large measure by the fact that no al- 
lowance was made for the coefficient 
of the discharge orifice. Accordingly 
both the rate of transmission from the 
air measurements and the correspond- 
inlg velocities have each been reduced 
8%^ 

From these corrected values and 
from the condensation, the combined 
curve shown in Fig. 5 has been plot- 
ted, .showing a remarkably close agree- 
mcrTt of both values, thus thoroughly 
establishing the true form of tlie 
curve. 

COEFFICIENT OF TRANSMISSION 

From the above data we may cal- 
culate K, that is the rate of transmis- 
sion per square foot per degree differ- 
ence in temperature at the various ve- 
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FIG. 5— COMBINED CURVE SHOWING RATE 

OF TRANSMISSION FROM CONDENSATION 

AND AIR MEASUREMENT CORRECTED 

FOR 8% ERROR IN AIR MEASUREMENT 

locities. providing we may assume, as 
in the foregoing theory, that the rate 
of transmission at any instant is pro- 
portionate to the temperature differ- 
ence between the steam and air. To 
estabHsh this relationship Table 2, 
containing the corrected test data on 
the individual sections, is given, and 



of fairing, and of cross and increment 
plotting, until they represent the most 
probable relationships to be deter- 
mined experimentally. 

From Fig. 6 the B. T. U. values 
given in the second column of Table 3 
have been taken. Values exhibited 
here are taken at a velocity of 1000 ft. 
per min. through the clear area. While 
comparisons are given here for only 
one velocity, it should be understood 
that the same comparisons have been 
made at other velocities. 

From the experimental constants 
(determined in a manner described by 
the authors) we are able to calculate 
the variations in the value of R (ac- 
cording to formula), as shown in col- 
umn 13, from the values of K as de- 
termined from the tests. In column 
10 the variations in R have been cal- 
culated on the assumption that the 
film resistance is directly proportional 
to the absolute film temperature. The 
substantial agreement of the values 
thus calculated, with the values of R 
in column 13, as calculated from the 
tests, is thus conclusively demon- 
strated. In column 11 the value of 
K has been calculated from formula, 
using the values of R as calculated 
from the film temperature. The close 
agreement of these values of K as 



TABLE 2— B. T. U. PER SQUARE FOOT OF SURFACE PER HOUR, 
CALCULATED FROM CONDENSATION 





Rbvoltjtions Per Minute 


Section 
Ntimber 


80 


120 160 


. 200 


240 


280 


320 


360 


360 


400 


Observed Velocities Corrected to Standard Conditions and Reduced 8 Per cent 




254 


345 


459 


576 741 838 


945 


1044 


1072 


11S3 


1 


012 


1060 1278 


1518 


1670 


1780 


2029 


2205 


2130 


2300 


2 


713 


880 


1110 


1311 


1458 
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also Fig. 6 in which the transmission 
curves are plotted from the values in 
Table 2. These curves have been de- 
rived through the well-known svstems 



calculated from the formula may be 
shown by comparison with the values 
of K as determined from tests in col- 
umn 12. 
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The same substantial 
having been verified at other veloci- 
ties, we are warranted in asserting 
that the value of R varies directly as 
the calculated absolute film tempera- 
ture, where R is the resistance of the 
surface film to the transmission of 
heat. The value of R as used in these 
calculations includes not only the re- 
sistance of the surface film of air, but 
also the surface film of steam and of 
the conducting wall. However, as has 
been proven by experiments in heat 
transmission from steam to water, this 
resistance is less than i% of the re- 
sistance of the air film. Therefore we 
may take the entire resistance R as 
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TABLE 3 -SHOWING THE FILM RESISTANCE, R. TO VARY AS THE ABSOLUTE 

FILM TEMPERATURE 

VELoaTY Through Clear Area 1000 Ft. per Min. fe = 227 Deg. Fahr. Q\ = 20 Deg.Fahr. 
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FIG. 6— RATE OF TRANSMISSION IN CON- 
SECUTIVE SECTIONS OF HEATER AT 
VARIOUS VELOCITIES 



varying directly as the absolute film 
temperature, with negligible error. 

As shown in the preceding para- 
graph, the absolute values of R are 
dependent upon the film temperature, 
but in order to calculate this film tem- 
perature we must first know the ap- 
proximate values of both R and K. 

^ (These values the authors proceed 
to work out for an assumed standard 
of film temperature of 625° abs., this 
being the mean absolute film tempera- 
ture, as determined in the tests, for 
eight sections of heater with the ve- 
locity of the air through the clear 
area of the heater measured at 70° F. 
at 1000 ft. per minute.) 
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We may now insert the numerical 
values in the rational formula (i). 
We then have : 

10. -e. \ f 

logio = ■■{Z\ 

\d.—e,] 0.1119V + 127 

Also: 

16^ — 6 A 0.3994 fK 

log.o = [4] 

l^. -OJ V 



Where 6 = steam temperature. 

^1 = entering air temperature. 
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FIG. 8— APPROXIMATE CALCULATED VALUES 
OF HEAT TRANSMISSION 

$2 = final air temperature. 

/ = — = ratio of total sur- 
A 

face to clear area. 
V = the velocity of air through 

clear area (at 70°) in ft. 

per min. 
Q = cu. ft. at 70° F. 

The above formulae are correct for 
a mean film temperature of 625° ab- 
solute. For approximate results, these 
formulae can be used without correc- 
tions. 

For ordinary calculations where we 
wish to solve for the initial and final 
temperatures when f and V are 
known, we first determine approxi- 
mate values of ^1 and 62 from equa- 
tion (3). We then solve for the mean 
temperature difference between steam 
and air, using the above determined 
values of 6-^ and 62 in the formula. 
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FIG. 9— CORRECTED CALCULATED VALUES 
OF HEAT TRANSMISSION 



(^s-^). 



0.434 (^. — ^1) 



.[5] 




Where {B^ — B)^^ represents the 
mean effective temperature difference 
betw^een the steam and air. 

Fig. 8 shows the approximate calcu- 
lated values of heat transmission in 
the individual sections at various ve- 
locities, without correction for film 
temperature. Fig. 9 shows the same 
values corrected for film temperature. 
It is interesting to compare these re- 
sults with Fig. 7, in which the cor- 
•responding test values are given. The 
agreement of the actual test results 
with the corresponding calculated 
values is still more strikingly shown 
in Fig. 10, in which the curves are 
accurately drawn in accordance with 
the correct formula, while the plotted 
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FIG. 10— COMPARISON OF CALCULATED VAL- 
UES WITH TEST RESULTS. LINES REPRE- 
SENT CALCULATED VALUES; POINTS 
REPRESENT TEST RESULTS 
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W 20 /,30 40 30 60 70 80 flO 100 UO 12U/a:J0 

FIG. 11— RELATION BETWEEN HEATER SUR- 
FACE AND TEMPERATURES OF THE AIR 
AT VARIOUS VELOCITIESFOR WROUGHT 
IRON PIPE HEATERS. STEAM PRES- 
SURE'S LBS.; STEAM TEMPERATURE 
=227" F.; AIR VELOCITY MEASURED 
AT 70" F. 

points represent the actual test values 
^iven in Table i. 



Fig. 1 1 shows graphically the rela- 
tion between the heater surface and 
air temperature for various velocities 
til rough wrought-iron pipe heaters. 
The factor /" is the ratio of total sur- 
face to clear area and will vary with 
different number of heater sections, 
Ijeing equal to 98.68 for the eight sec- 
tions tested. The values of f as plot- 
ted were computed from formula em- 
bodying the necessary correction for 
the effect of film temperature. 

As an example of the use of Fig. 11, 
we will assume an initial or entering 
air temperature of 20° F. wdth a ve- 
locity through the clear area of 1000 
ft. per min. Following the dotted line 
as shown we find a value of f^ = 25.4, 
and adding / = 98.68 for eight sec- 
tions gives f., = 124.08. From /", = 
124.08 follow the dotted line upward 
till it intersects the 1000 ft. per min. 
velocity and then across to a final or 
leaving temperature of 147° F. This 
diagram may be used for any other 
value of temperature or surface, when 
the steam pressure is 5 lbs. gauge. 



*Re^/ebif 0/ Heating Liierattire 

III.— FIGURING FLOW OF AIR IN METy\L PIPES BY CHART 

BY BURT S. HARRISON 

Editor's Note. — Previous articles in this series, taken from former 
issues of The Heating and Ventilating Magazine, nozv out of print, 
are "Greenhouse Heating Charts," by John A. Payne, Nov., 1911 ; and 
"Cross-Sections of Chimneys," by C. C. Mulford, Dec, igii. 

The accompanying chart may be for loss on account of rivets and 

used with, perhaps, greater ease than joints, it being assumed in all cases 

tables, and covers not only ^-oz. in- that the joints are put together with 

itial pressures, but almost any initial reference to the flow of air, and not 

pressure from 34"Oz. up to 4 oz. per so as to pocket the air. 



square inch. 



In the accompanying chart, both 



The writer worked out this chart circular and square pipes are given so 

some years ago and found same to that the relative efficiency of a square 

facilitate rapid figuring. The original and round pipe may be easily seen, 

chart covered a wider variation in air \\Tnle it is a fact that the corners in 

quantities, but, on that account, the a square pipe are not so efficient as an 

smaller sizes were not so easy to read, equal number of square inches of pipe 

Therefore that portion of the original cross section near the center of the 

chart is given which covers amounts pipe, still they do offer some increase 

of air up to 17,000 cu. ft. and duct in capacity and that increase is shown 

sizes up to 40 in. diameter. on the chart. 

The sizes of pipes as shown on this method of using chart 

chart are figured with no allowances In irsing the chart, the operation is 
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as follows : It is desired, for instance, 
to determine the size of pipe required 
to deliver 11,500 cu. ft. of air per 
minute, the pipe being 100 ft. long, 
and with an initial pressure of J^-oz. 
per square inch. 

On the vertical scale, at the right 
hand side of the chart which repre- 



As shown on the chart, in this par- 
ticular case, a 29-in. round pipe, or a 
27-in. square pipe would be required. 

The writer has used this chart a 
great deal and has found it very sat- 
isfactory when properly used. It 
should be said, however, that neither 
this nor any other chart can be used 




CHART SHOWING FLOW OF AIR IN METAL PIPES 



sents cubic feet of air delivered per 
minute, find 11,500. From this point 
draw a line horizontally to the left, 
parallel w'ith the base line of the 
chart, until it intersects with the di- 
agonal line, marked 100 ft. From this 
point draw a line vertically and paral- 
lel to the sides of the chart until it 
intersects the curve of initial pressure, 
marked 3^ oz. From this point draw 
a horizontal line to the left parallel to 
the base of the chart until it inter- 
sects the two vertical scales at the 
left-hand side of the chart indicating 
diameter of round pipe in inches and 
diameter of square pipe in inches. 



safely without taking extraordinary 
precautions to foresee all conditions. 
For instance, when the deliveries are 
figured on the basis of ^-oz. initial 
pressure and the fan or blower is to 
operate at a speed equivalent to ^-oz. 
pressure, then the deliveries as shown 
on the chart would be realized only if 
the pipe were connected directly to 
the mouth of the fan in such a direct 
manner that there would be a ve- 
locity distribution, or, in other words, 
the current were maintained from the 
end of the fan-blades directly into the 
pipe. 

In the case of fan delivering into 
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a blast chamber, even if the fan is op- 
erated at y2-oz. pressure, it is rarely 
that the pressure in the separate ducts 
would exceed ^-oz. per square inch. 
In the case of a small blast chamber, 
where the current of the blast from 
the fan can reach across the chamber, 
those ducts directly opposite the fan 
will over-deliver and rob the ducts 
taken off from the side of the cham- 
ber, owing to the velocity distribu- 
tion of the air. 

Even in a very large plenum cham- 
ber, if the ducts leaving same are of 
very large sizes, the air is liable to be 
delivered in gusts and currents ; those 
connections in direct line with such 
currents over-delivering at the ex- 
pense of the others which are less for- 
tunately situated. 

In some cases of this sort, where 
the distribution of air in a plenum 
chamber gave trouble on account of 
currents, the writer has remedied the 
trouble by placing a phosphor bronze 
screen of fine mesh across the cham- 
ber in front of the fan in such a way 
that the air delivered into the cham- 
ber had to pass through this screen at 
a velocity of about 200 ft. per minute. 
In this way the currents of air were 
killed, the velocity distribution over- 
come and a very effective pressure 
distribution established. All flues and 
connections then received their proper 
proportion of air. Of course, with 
such an arrangement, on account of 
the additional friction, more horse- 
power is required to deliver a specific 
quantity of air, than without the 
screen. 

With such an arrangement, if the 
fan be delivering at a speed equiva- 
lent to y2-oz. pressure, the pressure 
at the mouth of the dift"erent air ducts 
and flues connecting into the plenum 
chamber should be taken at ^-oz. 
initial pressure on the chart. 

The writer has always assumed the 
losses due to elbows at from 25 to 75 
ft. of piping depending upon the ar- 
rangement and location of the elbow. 
A horizontal elbow, for instance, re- 
quires a greater allowance for fric- 
tion than one with the horizontal to 
the vertical and we have found that 



the elbow in a large-sized pipe, if of 
proper radius for the diameter of the 
pipe, will interfere with the flow of 
air through the pipe much less pro- 
portionately than a similar elbow on 
a smaller size with the same length of 
run. 



Currents of Air in Front o£ Windows 

In a discussion of air currents 
near windows, which arose at the 
recent meeting of the Heating En- 
gineers' Society, H. W. Whitten 
reported some tests he had made 
showing the varying conditions that 
will obtain with leaky and with 
tight windows. The accompanying 
sketch, he stated, is intended to rep- 
resent a cross section of a room, 
with windows on the "outside wall 
and a radiator placed as indicated. 
"I have found in tests of air cur- 
rents in rooms similar to that here 
shown that there were two distinct 
currents, one in which the rising col- 
umn is met (providing the window 
is fairly leaky) by a volume of cold 
air. In that case the heated column 
immediately falls back again and 
makes a sort of revolving curtain 
over the window and wall. There is 
another deflected current which 
comes off as indicated and re- 
turns immediately to the bottom of 
the radiator. There is very little 
current in the remaining space of 
the room, the air in this space being 
more or less stagnated or stratified. 

"In a large number of experi- 
ments where I placed the radiator 
on the inside wall (and I will say 
here that the best results were ob- 
tained with radiators of the flue 
type, so called), the warm air cur- 
rents were found to be coming up 
over the inner wall, and, if these 
windows were made tight, going 
clear^o the wall, then falling and 
going back to the radiator. The 
colder the outside wall and window 
the more rapid the flow of this cur- 
rent. 

"I have found the efficiency of the 
radiator greatly enhanced by putting 
a floor register underneath the ra- 
diator, connecting with a cold-air 
duct so that the regulated quantity 
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of air may be introduced if found 
necessary, and circulated through 
the radiator. If this window was 
not tight, I found a cold-air zone 
here which the warm-air current 
did not penetrate. 

"In other words, this revolving 
circle of air was restricted, but if the 
wall and windows were made tight 
the current practically filled the en- 
tire room, and a general diffusion of 
heat was obtained across the entire 
room." 



Government Report on Peat in the 
United States 

The results of an investigation that 
was undertaken to determine whether 
peat, a fuel widely used in some coun- 
tries, could be serviceable in the United 
States are contained in a bulletin, "The 
Uses of Peat for Fuel and Other Pur- 
poses," just published by the Federal 
Bureau of Mines. The author of the 
bulletin, Charles A. Davis, the peat ex- 
pert of the bureau, gives an exhaustive 
review of the entire problem, both in 
this country and in Europe, and draws 
the conclusion that the peat beds of this 
country are a great and neglected re- 
source, which, when properly and fully 
developed, will add to our national 
wealth no inconsiderable quantity of 
good fuel and of raw material for im- 
portant arts and manufacturers. 

Mr. Davis tells frankly about the good 
and bad of peat. He declares that the 
difficulties that have always been encoun- 
tered in utilizing peat for fuel are due 
to the fact that in its natural state peat 
contains only about io% of combustible 
matter, the remaining 90% more or less 
being water. He also says that in the 
last few years more than $1,000,000 has 



been spent in erecting plants and in ex- 
perimenting with peat, and that these ef- 
forts were unsuccessful. 

"Because the closing of larger plants 
before they had reached a stage of dem- 
onstrated success was so general," says 
Mr. Davis, "more conservative develop- 
ments have been planned for making a 
thorough trial of the material in favor- 
ably situated places under American con- 
ditions of production and fuel supply." 

Mr. Davis estimates that there are 
more than 11,000 square miles of land in 
the United States having peat deposits 
of good quality. He declares that in 
these deposits there are 12,888,500,000 
tons of peat with a value of more than 
$38,000,000,000, enough peat to furnish 
heat and power for the entire country 
for many years. 

The author is of the opinion that there 
will soon be a demand for peat as a 
fuel. Mr. Davis says further: "It is an 
exceedingly interesting coincidence and 
a most important economic considera- 
tion that the regions where peat is most 
abundant are relatively remote from the 
coal fields, the only exeption being_ the 
overlapping of peat and coal in Michi- 
gan. When one also notes that the more 
northern states, in which fuel is most 
needed, and the parts of the southern 
states where other kinds of fuel are not 
readily available, are rich in peat, it 
seems strange that a more careful exam- 
ination into the possibilities of the peat 
resources of the country has not been 
made, because potentially they have large 
value and great possibilities. 

"The fact must be noted that no quan- 
tity of peat fuel of any type sufficient 
to prove its value has yet been produced 
in the United States; until this has been 
done, although the outlook and European 
experience warrant further investigation 
of its possible uses and value, no final 
conclusions as to the commercial value 
of American peat as compared with coal 
can be reached." 
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TPIE KEYNOTE of almost all 
the activities of the engineering 
societies to-day is publicity, not so 
much to promote their own aims and 
purposes as to secure a wider apprecia- 
tion of the place occupied by the engi- 
neer in modern industry. No fewer 
than forty committees were appointed, 
for instance, at the recent annual meet- 
ing of the American Society of Me- 
chanical Engineers for the avowed 
purpose of initiating "a forward 
movement in an effort to bring the 
engineering profession into a share of 
the prominence and leadership in pub- 
lic affairs now largely held by lawyers 
and financiers." Surely, there is no 
one matter upon which the public is 
more in need of leadership than it is 
upon that embraced in the general 
subject of heating and ventilation. 
Here the need is both for the wider 
appreciation already referred to, and 
for a better knowledge of the princi- 
ples themselves. The need has been 
recognized by tlie heating engineers' 



society in its appointment of a pub- 
licity committee to take up the dis- 
semination of ideas on good heating 
and ventilating practice. It was re- 
marked at the time how difficult it is 
to "break into'' the columns of a news- 
paper with a discussion of engineering 
topics. 

That a way, however, may be found 
is shown by the appearance in a Chi- 
cago daily of a regular department on 
"How to Keep Well," having for its 
shibboleth, "Health is Wealth" and 
conducted by so ardent an enthusiast 
on the subject of sanitation, with di- 
rect reference to heating and ventila- 
tion, as Dr. W. A. Evans, recently 
Commissioner of Health of Chicago. 
This department is interesting as 
shovving a way, and one that seems to 
l)e proving effective, of bringing home 
to the people the essentials of good 
sanitation. It has the vital feature of 
being acceptable copy from the edi- 
torial point of view, and, finally, it is 
a department conducted on lines that 
could readily be followed, for example, 
in the columns of the average evening 
daily paper. 

As publicity is coming to be officially 
within the scope of our enginering 
societies, we would commend this 
method as one suited to such a body 
as that of the heating engineers. In 
short, the idea involves nothing less 
tlian a "Health Department" in our 
evening papers, "conducted by the 
I 'ublicity Committee of The American 
Society of Heating and Ventilating 
-Tingineers." 



WE HAVE pleasure in announc- 
ing that Mr. Byron T. Gif- 
ford's work on "Central Station Heat- 
ing" is now ready for delivery. The 
price of the book is $4.00, postpaid. 
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Dangers to Health in Factory Life 

Conditions menacing the liealtli and 
lives of factory operatives were ae- 
scribed by State Medical Inspector of 
Factories Dr. Charles D. Graham- 
Rogers, of the New York State Labor 
Department, at a recent meeting of the 
Wagner-Smith State Factory Investigat- 
ing Commission. 

"In the human hair goods industry," 
said Dr. Graham-Rogers, "which I found 
located for the most part in converted 
tenement houses, I discovered young 
■children working in most unsanitary con- 
ditions amid flying hair that carried dis- 
ease germs and small hairs which the 
children swallowed all day in a close 
atmosphere. With the hair they swal- 
lowed also flour, in which the hair is 
packed abroad. This caused an irrita- 
tion in the stomach and intestines, 
nausea, and gastritis, and an irritation 
in the throat and chest conducive to tu- 
berculosis. 

"Most of the hair is imported from 
China, and on some of it I found pus- 
producing bacteria. I came across other 
germs on the hair that seemed to be 
bubonic plague bactexia. I do not know 
whether or not the hair imported from 
China came from the heads of dead peo- 
ple or from victims of diseases. 

"I do know, though, that ys% of the 
physicians are getting their income from 
the working people without making the 
least effort to find out how or where the 
working people contract their diseases." 

Concerning the hair goods industry, 
Dr. Rogers recommended legislation 
making it mandatory to, install aopara- 
tus for the removal of dust and small 
hairs. This, he said, would certainly save 
health and life. He declared some phy- 
sicians had attributed leprosy, among 
other diseases, to puffs from these hair 
factories. 

A most dangerous state of affairs was 
found, he said, in the incandescent gas 
mantle factories, where many small chil- 
dren are employed. 

"Young people sit in a framework, 
dipping the mantles into collodium and 
carbon monoxide," he said. "The fumes 
from this produce an intoxication just 
like alcoholic intoxication. Time and 
again I have found young girls in these 
factories with dilated pupils and every 
symptom of exhilaration found in case 
of alcoholic intoxication. Where wood 
alcohol is used, there is, mo cover, a 
strong possibility of blindness through 
the eating away of the optic' nerve. And 
amid these conditions T have found girls 
■from 14 to 16 years working from seven 
to ten hours each daj-." 

Dr. Rogers advised the absolute pro- 
hibition of employing persons under 18 
years of age in such factories, and the 
mandatory installation of exhausts and 
ventilating apparatus as the sole means 
of remedying the evils. At least 3-0O0 



to 5,000 cu. ft. of air an hour should be 
required for each person, he said. But 
at present, he declared, he had no power 
whatever to effect changes. 

Likewise, he said, the nresent law does 
not allow the Labor Department to com- 
pel even the installation of cheap glass 
hoods over cutting machinery in the 
pearl button factories, where fine parti- 
cles of shell fly into the eyes of em- 
ploj-ees or are inhaled by them. The 
silica, he said, gets into the lungs or cuts 
the mucous membranes of the nose, 
threat, and chest, causing catarrh and 
sometimes tuberculosis. 

"Every pearl button worker I exam- 
ined," he said, "was found suffering from 
bronchitis and lar3'ngitis." 

Children are employed, he declared, in 
phosphorus match factories, to pack 
matches in boxes, although the law al- 
lows them to be employed merely in 
stacking the boxes. The result is as dan- 
gerous, he said, as in the case of the men 
who dip the match sticks into the phos- 
phorus and the women who sort the 
matches — many, if not most, of whom 
contract phosphorus necrosis, an eating 
away of the bones, especially the bones 
of the jaw. Dr. Rogers recommended the 
absolute exclusion of women and chil- 
dren in these factories, and the prohibi- 
tion of the use of white phosphorus 
altogether, as is already the case in 
European countries. Only recently, he 
said, the so-called match trust voluntarily 
surrendered its patent on the harmless 
sesqui-sulphide match, that other match 
manufacturers might use it. But some of 
the sesqui-sulphide matches, he said, 
were found to be slightly affected by 
changes in the weather, and a few orders 
were canceled. Since then, he said, the 
manufacturers have refused to make the 
harmless matches. 

In the sugar-making industrj', Dr. 
Rogers told the commission, men are 
obliged to work at a temperature of 
about 200° F., and many of the employees 
are overcome. Others, in order to over- 
come the tremendous heat, take to drink, 
the resulting excess evaporation in per- 
spiration shielding them to a degree. The 
heat in this industry, however, he said, 
seems to be essential to the process of 
manufacture itself. He urged as a reme- 
dial measure the shortening of shifts for 
employees in those factories. 

Among his recommendations for reme- 
dial legislation to the commission. Dr. 
Rogers urged: 

1. Compulsory dust removal and ven- 
tilation. 

2. Medical examination of employees. 

3. Instruction in industrial hygiene in 
schools. 

4. The establishment of a Division of 
Industrial Hygiene, composed of med- 
ical men, biologists, and chemists. 

5. The prohibition of work in cellars. 
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The Thermo-Dynamic Method of Pro- 
ducing Heat 

The thermo-dynamic method of pro- 
ducing heat consists of the operation of 
compressing a gas, which act is suf- 
ficient to raise its temperature in pro- 
portion to the amount of energy ex- 
pended in so doing. Conversely, if the 
gas is allowed to expand, a correspond- 
ing diminution of temperature takes 
place. The sudden compression of i lb. 
of air at atmospheric pressure is 
sufhcient to raise its temperature from 
40° to 8d° F.— an increase of 40°— the 
amoifnt of energy necessary to accom- 
plish this being 7,340 foot-lbs. If then 
brought into contact with a body which 
it is required to warm, say a volume of 
water, the same temperature can be 
maintained by the expenditure of 12,450 
foot-lbs. of energy, the pressure then 
being two atmospheres, or 29.4 lbs. to the 
square inch. On the volume of air being 
removed from contact with the water 
and allowed to expand suddenly to a 
temperature of 40°, it will be found to 
give off the same amount of energy as 
was originally put into it to raise its 
temperature through 40°. The difference 
between the work expended in maintain- 
ing the temperature at 80° while in con- 
tact with the water and the total heat 
obtained represents the only cost of the 
latter, which works out at 1,150 foot-lbs. 
of the 19,790 expended. — Arthur H. Bar- 
ker before the University College, London. 



a letter stronglj^ endorsing the move- 
ment. 



Chicago's New Bureau of Ventilation 
An advanced move in the campaign for 
better air conditions has been taken by 
the city council of Chicago in establishing 
a bureau of ventilation, which will be con- 
ducted under the supervision of the Chi- 
cago Department of Health. The estab- 
lishment of the new bureau is the result of 
an agitation inaugurated by the Chicago 
Architects' Business Association. At a 
special meeting to further the project, 
held November 22, at the Art Institute, 
the speakers included Sam R. Lewis, 
president of the Illinois chapter of the 
American Society of Heating and Venti- 
lating Engineers, who gave a detailed 
description of the experiments which 
have been made by the Chicago Ven- 
tilation Commission in the Chicago 
schools and workshops. 

Among the speakers, Charles B. Ball, 
chief sanitary inspector of . Chicago, 
stated that the enforcement of the city's 
health and building laws could be best 
obtained in many cases through a ca- 
pable ventilating engineer. G. B. Owen, 
of the National Anti-Tubercujosis Asso- 
ciation, gave an illustrated lecture on 
dust germs, with slides showing condi- 
tions found in Chicago theatres, office 
buildings and churches. Dr. Young, 
health commissioner of Chicago, wrote 



Coal Testing in Indiana 
The State of Indiana, under a special 
contract, is seeing to it that every car- 
load of coal delivered to the boiler room 
at the state house conforms to a standard 
specified in the contract, which calls for 
a specified number of heat units to the 
pound, and a specified minimum amount 
of ash. Unless the required standard is 
met, the car of coal is refused. Records 
in the office of the superintendent of pub- 
lic buildings and grounds, who pays the 
coal bills, show that since the state de- 
manded and got such a contract two 
years ago, several hundred dollars a year 
have been saved on the state house heat- 
ing bills. 

The test of the coal is made in the 
laboratory of the chief chemist of the 
state board of health. .When a carload 
of coal is received in the local j^ards for 
state house use, the contracting com- 
pany notifies the superintendent. 

Before the coal is taken from the car, 
a sample is obtained for the chemist. In 
the laboratory it is ground by specially 
prepared machinery to a fine powder. 
One-half a grain of the powder is placed, 
with a patented chemical combination, 
in a calorimeter, a specially prepared ma- 
chine for measuring heat generated by 
the burning of any certain amount of a 
combustible. In the calorimeter, the 
burning takes place in a closed recepta- 
cle, inclosed in two liters of water, into 
which a thermometer has been placed. 
The burning raises the temperature of 
the water, and the increased temperature 
is measured by the thermometer. The ash 
is then removed from the container, and 
carefully weighed. If the thermometer 
registration is sufficiently high and the 
ash weight sufficiently low to meet the 
conditions of the state contract, the coal 
is accepted, delivered and the price paid. 
If not, it is rejected. The standard de- 
manded by the state is the same as that 
used by the United States Government 
in all its coal contracts. 



Standard Forms of Contract Documents 

A set of standard forms of contract 
documents, designed, in general, to cover 
the preparation and manipulation by 
aperliitects of building contracts, has 
lately been published by the American 
Institute of Architects and ;;re sold, un- 
der a license, by E. G. Soltmann, 134-140 
West 29th street, New York, at prices 
fixed by the Institute. The Standing 
Committee on Contracts and Specifica- 
tions of the Institute has been at work 
on these documents for five or six years, 
and they have passed through seven or 
eight editions in an effort to make them 
as practical as possible before issuing 
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them for public use, as is now done. 
Criticisms have been obtained not only 
from practicing architects outside of the 
Committee on Contracts and Specifica- 
tions, but from representative builders 
in various cities. The documents as now 
published are not designed to supplant 
the Uniform Agreement as heretofore 
published by Mr. Soltmann on behalf of 
the American Institute of Architects and 
the National Association ot Builders. As 
the result of negotiations with Mr. Say- 
ward, the secretary of the latter organi- 
zation, however, an arrangement was 
arrived at which permitted the Institute 
to provide for the publication of these 
new documents without affecting the 
previous arrangement relating to the 
Uniform Agreement. 

On the second page of the documents 
is printed an explanatory note which 
gives in general the history of the mat- 
ter, and special attention is called to 
what is considered one of the most im- 
portant features of the documents. 
While of necessity the contractor must 
bear the burden of responsibility, the 
committee has felt that in a great ma- 
jority of instances the general conditions 
of contracts as individually drawn by 
various architects have been in certain 
respects unfair to the contractor; and 
even where clearly expressed and ap- 
parently binding on the face of the con- 
tracts, were not, as a matter of equity, 
enforceable in a court of law. Hereto- 
fore it seems to have been assumed that 
all of the stringency of the contract is 
to be directed toward the contractor and 
that the architect and owner are neces- 
sarily honorable persons. The new 
documents, however, are distinctly more 
binding upon the owner than such docu- 
ments have heretofore generally been, 
and distinctly more liberal to the con- 
tractor. Nor do they assume that the 
architect's decisions will necessarily in 
all cases be equitable, and, therefore, in- 
stead of the very few matters which 
have formerly been capable of arbitra- 
tion, it is arranged that a number of 
classes of decisions made by the archi- 
tect shall be subject to arbitration. A 
number of specific instances of this 
attitude are given throughout the docu- 
ments, which make specific provisions, 
for example, for the termination of the 
contract by the contractor, interest on 
past due payments, claim for extension 
of time, damage and extra remuneration. 
Provision has been made by the com- 
mittee for revisions by the Institute at 
intervals; and it is honed that as 
amended by use and the criticism of both 
architects and builders throughout the 
country, the Standard Documents of the 
American Institute of Architects will 
eventually become the basis of all build- 
inp- contracts, as well as a recognized 
code of procedure representing the judg- 



ment of the Institute as to what, in that 
respect, constitutes the best practice of 
the profession. 

The forms as published cover the fol- 
lowing subjects: "Invitation to Submit 
a Proposal," "Standard Form of Pro- 
posal," "Instructions to Architects Using 
the Standard Form of Proposal," "In- 
structions to Bidders," "Standard Form 
of Agreement," Standard Form of Bond," 
and "General Conditions of the Con- 
tract." The principal form, covering the 
general conditions of the contract, sells 
for 6 cents each, or fifty for $2.75; the 
other forms cost 2I/2 cents each, or fifty 
for $1.00. 



Current Heating and Ventilating Litera- 
ture 

Under this heading is published each 
month an index of the important articles 
on the subject of heating and ventilation 
that have appeared in the columns of our 
contemporaries. Copies of any of the jour- 
nals containing the articles mentioned may 
be obtained from The Heating and Venti- 
lating Magazine on receipt of the stated 
price. 

DUST extraction IN COTTON MILLS 

Mechanical Appliances for Dust Ex- 
traction in Cotton Mills. H. M. Craw- 
ford. Cassier's. Nov., igii- 21 figs. 2500 
w. 40c. 

mechanical equipment of stores 
The Mechanical Equipment of Depart- 
ment Stores. Percival R. Moses. Iso- 
lated Plant. Nov., ign- 3600 w. 20c. 

SCHOOL heating 

School Heating. Ira N. Evans. Power. 
Nov. 7, 1911. 7 figs. 6000 w. Discusses 
peculiar conditions of problems, with 
notes on three school heating plants. 
20c. 



New Publications 

Journal of the Canadian Peat Society 

is the title of a new publication which 
will be published quarterly by the Cana- 
dian Peat Society. This society was 
formed in 1910 during the convention of 
the American Peat Society, which was 
held that year in Ottawa. The Journal 
contains a number of the principal pa- 
pers delivered before both societies, in- 
cluding "The Peat Producer Gas Power 
Plant at the (Canadian) Government 
Fuel Testing Station," by B. F. Haanel; 
"The Improved Anrep Machinery^ for 
the Manufacture of Machine Peat," by 
Ernest V. Moore; also statistics of Eu- 
ropean peat societies and other items 
appertaining to the peat industry. The 
Journal is published at 22 Castle Build- 
ing, Ottawa, Can. 
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The Weather J-or J^o-Vember, 1911 



Highest temperature, degrees F 

Date of highest temperature 

Lowest temperature, degrees F 

Date of lowest temperature 

Greatest daily range, degrees F. . . . • • ■ 

Date of greatest daily range. . 

Least daily range, degrees F 

Date of least daily range. 

Mean temp, for month, degrees F. . . . • ■ 
Normal meaii temp, for month, deg. F.. 

Total rainfall, inches. 

Total snowfall, inches 

Normal precipitation, this month, inches 

Total wind movement, miles 

Average hourly wind velocity, miles.. . . 

Prevailing direction of wind 

Number of clear days 

Number of partly cloud}' days 

Number of cloudy days 

Number of days on which rain fell. ■ . • . 
Number of days on which snow fell • . 
Snow on ground at end of month, ins. . . 



New 
York 



68 

12 

24 

13 

36 

12 
5 

10 

41.4 

44 
4.22 
1.00 
3.44 
15216 

21.1 
N. W. 
8 

11 

11 

16 

1 

None 



Bos- 
ton 



68 
12 

25 

17 

28 

29 
4 

10 

42 

41.2 
4.29 
0.3 
4.1 
8843 

12.3 
West 

10 

10 

10 

11 
1 
None 



Pitts- 
burg 



69 
11 
13 
13 
60 
11 

5 
19 
39 
42.9 

2.02 

5.0 

2.55 
10782 
15.0 
West 

2 

8 
20 
11 

6 
None 



Chi- 
cago 



74 

11 

12 

13 

42 

11 
7 

21 

35.4 

39.2 
3.27 
1.2 
2.50 
12174 

16.9 
West 
5 

14 

11 

19 

4 

None 



St. 
Louis 



78 
H 
12 
12 
60 
11 

7 
20 
39 
43 

3 

1 

2 
9398 
13 
South 

9 
10 
11 
11 

4 

O.i 



44 

4 

88 

1 



18 3 4 



DAY OF MONTH 

16 17 IB 19 SO 21 82 23 84 25 26 
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RECORD OF THE WEATHER IN 
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NEW YORK FOR NOVEMBER, 
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1911! 
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RECORD OP THE WEATHER IN BOSTON FOR NOVEMBER. 1911 
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13 3«5.6TB 



DAY 
9 10 11 12 13 14 



OF MONTH 

15 16 17 18 19 20 21 82 23 34 85" 26 



87 88 89 30 31 




C PC PC 



C C R PC C C C R Sr, S Sn 

RECORD OF THE WEATHER 



PC PC R R C Sn Sn PC R Sn Sn PC 

IN PITTSBURG FOR NOVEMBER, 



PC R C S 
1911 




PC S PC C R R PC PC R R R R PC Sn Srr R R PC Sn 5nPC 
RECORD OF the; WEATHER IN CHICAGO FOR 



R C R PC 3 PC Sn 3 S 
NOVEMBER, 1911 




Pc\s CCffR-SS C R Sn S R R S PC R PC R C SRR R S S R Sn R PC 

RECORD OF THE WEATHER IN ST. LOUIS FOR NOVEMBER. 1911 

Plotted from records especially compiled for The Heating and Ventilating Magazine by the United States 

Weather Bureau. 
Heavy lines indicate temperature in degrees F. 
Light lines indicate wind in miles per hour. 

Broken lines indicate humidity in percentage from readings taken at 8 a.m. and 8 p.m. 
S — clear, P C — partly cloudy, C — cloudy, R — rain, Sn — snow. 
Arrows fly with prevailing direction of wind. 



42 



THE HEATING AND VENTILATING MAGAZINE 



COESPOflDEfltC 



Peculiar Conditions in Steam Heating 

Plant 

Editor Heating and Ventilating Maga- 
zine. 

The trouble Mr. J. E. Eiser, of Balti- 
more, is experiencing with his steam 
plant, as given by him in your Decem- 
ber issue, is due to the fact that one 
boiler is not capable of developing 
enough steam to fill the entire system, 
consequently a drop in pressure occurs, 
causing a low water line in the boiler. 
The water backs up into the return pipe 
and into the radiators until the pres- 
sure is equalized. H. H., Jr. 



Is More Air Needed with Increased 

Humidity? 

Editor Heating and Ventilating Maga- 
zine. 

In the design of heating and ventilat- 
ing systems for public schools, 30 cu. 
ft. of air per pupil per minute is gener- 
ally used, not because this quantity of 
air is sufficient, but because it has been 
established as a minimum by the laws 
oi some States, and competitive condi- 
tions make it impossible to increase this 
volume. 

I am stating this preparatory t5 what 
follows, as indicating, in theory, at least, 
the conditions which are to be found in 
school buildings. 

Recently considerable attention has 
been given to the quality of the air as 
regards the relative humidity. Equip- 
ment of various types, designed to in- 
crease the amount of moisture in the 
heated air, has been installed in many 
classes of buildings, but particularly in 
schools. This equipment has been add- 
ed to the regular design as stated above, 
in new and old institutions, on the the- 
ory that the volume of air used in prac- 
tice without humidifying equipment is 
sufficient for use with humidifying equip- 
ment, and therein lies my question. 

I have noted that generally the effect 
of additional moisture, rather than being 
vitalizing, is depressing, and there is an 
increased difficulty of respiration where 
the temperature ranges from 68° to 72° 
F. with a relative humidity of 40% to 
50%, which disappears when the rela- 
tive humidity is allowed to go as low 
as 20% to 25%. 

I accept, as a necessary condition to 
the successful use of liumidifying appa- 
ratus, that no matter how .healthful the 
result of its use may be, it must not 
create a condition that is sensibly a dis- 
comfort. 



The basis for the entire movement re- 
quiring more moisture in the air of heat- 
ed buildings is that Nature provides a 
high percentage, but, in the natural con- 
dition, the volume of air is unlimited, 
and this is an important difference be- 
tween the inside and outside atmos- 
phere. 

We cannot get too much fresh _ air 
within the limits imposed by velocities 
and building conditions, and when ven- 
tilation is accomplished by diffusion with 
high relative humidity I feel that the 
volume must be greatly increased. 

I have recently learned of an instal- 
lation in a Chicago school where the air 
is introduced through air pipes under 
each desk. I think the temperature is 
maintained at 65° F. with a relative hu- 
midity of 60%, and only 20 cu. ft. of 
air per pupil per minute is delivered. 
The results, I understand, are excellent. 

This is interesting, being the direct 
opposite of the first proposition, both as 
to method and air volume, but is it the 
correct answer? ' Wm. E. Taylor. 

Toledo, O., Dec, 1911. 



Cross-Sections of Chimneys 

Editor Heating and Ventilating Maga- 
zine : 

The formula and table for chimneys 
printed in your December issue are 
fatally defective for three reasons: (i) 
The term "horse-power," when applied 
to a chimney, is not defined; (2) the 
formula assumes that the power is di- 
rectly proportional to the area, making 
no allowance for the relative increase 
of frictional resistance in small-sized 
chinmeys; (3) the constant, 0.6, in the 
formula is far too large. The table 
shows that a chimney of 30 sq. ft. area, 
100 ft. high, is good for 500 H. P., wh_ile 
my formula, H. P. = 3-33 (A — 0.6 V A) 
Vh (M. E. Pocket Book, p. 920), which 
has been generally approved by engi- 
neers for over a quarter of a century, 
gives 888 H. P., a horse-power as used 
in the formula being defined as equiva- 
lent to the combustion of 5 lbs. of coal 
per hour. 

William Kent. 

Montclair, N. J., December, 1911. 



National District Heating Association 

The society's proceedings for 191 1 have 
been published and were sent out to 
-Inembers early in December. The asso- 
ciation has also published a new mem- 
bership list, showing a total of 182 mem- 
bers, as compared with 32 two years ago. 
An effort will be made to increase this 
number to 250 before the fourth annual 
convention in Detroit, Mich., June 25-2?^ 
1912. The headquarters chosen for th« 
coming convention are the Cadillac 
Hotel. 
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Nominations for 1912 

The nominating committee of the 
American Society of Heating and Ven- 
tilating Engineers, through Stewart A. 
Jellett, chairman, has named the follow- 
ing ticket for 1912, the names being ar- 
ranged in alphabetical order: 

FOR PRESIDENT 

Prof. John R. Allen, Ann Arbor, Mich. 
August Kehm, Chicago, 111. 

FOR FIRST VICE-PRESIDENT 

Albert B. Franklin, Boston, Mass. 
John F. Hale, Camden, N. J. 

FOR SECOND VICE-PRESIDENT 

E. F. Capron, Chicago, 111. 

Ralph A. Collamore, Detroit, Mich. 

FOR SECRETARY 

W. M. Macon, New York. 
Melvern F. Thomas, New York. 

FOR TREASURER 

James A. Donnelly. New York. 
U. G. Scollay, New York. 

FOR BOARD OF GOVERNORS 

t 

(Five to Be Elected) 
Reginald Pelham Bolton, New York; 
A. A. Cryer, New York; James H. Davis, 
Chicago; Prof. James D. Hoffman, Lin- 
coln, Neb.; D. D. Kimball, New York; 
George W. Knight, Newark, N. J.; S. R. 
Lewis, Chicago; William M. Mackay, 
New York; W. H. McKiever, New 
York; Nelson S. Thompson, Washing- 
ton, D. C. 



Experiences with fractional radiator valve in- 
stallations. 

Securing humidity in direct radiation heating. 

Temperature regulation in residence heating. 

Testing warm air furnaces. 

Vacuum cleaning. 

Efficiency of labor element in heating industry. 



Suggested Topics for Discussion 

In a letter addressed to members of 
The American Society of Heating and 
Ventilating Engineers, the following sub- 
jects are suggested as phases of heating 
and ventilation that might well be con- 
sidered : 

New pronouncements on ventilation. 

Upwards versus downwards ventilation. 

Ventilation of motion picture theatres. 

Effect of wind on building heat losses for 
different outside temperatures. 

Heat emission of indirect radiation. 

Drying apparatus. 

Central station heating. 

So-called superiority of exhaust over live steam 
heating. 

Efficiency of underground steam piping. 

Forced liot water heating. 
• Design of exhauster systems for removing shav- 
ings, industrial wastes, etc. 

Distance between water chamber and eliminator 
in air washers. 

Data on solid material collected by the air 
washer. 

Air cooling for buildings. 

Testing steam and hot water boilers. 

The term "heat unit" rather than "Britsh ther- 
mal unit." 

Increased pressure devices in hot water heating. 

Rating radiators. 

Air spaces in direct radiators. 



Newly Elected Members 

Announcement is made of the election 
of the following to membership in the 
society: 

MEMBERS 

F. L. Busey, Buffalo Forge Co., Buffalo, N. Y. 

D. G. Coates, W. H. Johnson & Son Co., In- 
dianapolis, Ind. 

E. Q. Cole, Williams & Cole, Toronto, Ont. 
Benjamin Cones, 817 Fort Wayne avenue, In- 
dianapolis, Ind. 

M. S. Cooley, Supervising Architect's Office, 
Washington, D. C. 

J. W. Curtis, McCrum-Howell Co., Norwich, 
Conn. 

C. A. Dunham, President C. A. Dunham Co., 
Marshalltown, Iowa. 

J. H. Garrison, L,. J. Mueller Furnace Co., 
Great Falls, Mont. 

A. W. Glessner, President and Treasurer Ex- 
celsior Steel Furnace Co., Chicago, 111. 

Frederic W. GrosClaude, President American 
Warming & Ventilating Co., Indianapolis, Ind. 

R. C. Hargreaves, Michigan Central Railroad 
Co., Detroit, Mich. 

G. W. Hubbard, D. H. Burnham & Co., Chi- 
cago, 111. 

B. W. Lewis, Box 126, North Battleford, Sask. 
G. W. Martin, Vice-President and General 

Manager New York Service Co., New York. 

R. S. Mayer, District Sales Manager C. A. 
Dunham Co., Cleveland, Ohio. 

L. G. McCrum, President McCrum-Howell Co., 
New York. 

Geo. McKnight, 7 Oldfield Apts., Montreal, Que. 

J. T. T. Mellon, Walters, Parks & Mellon, 
Philadelphia, Pa. 

J. W. Muldowney, 7 Iroquois street, Roxbury, 
Mass. 

Richard Ruppel, 3 South William street. New 
York. 

W. A. Schulte, Bishop-Babcock-Becker Co., 
Cleveland. Ohio. 

A. F. Sterrett, 1123 James street, Wilmette, 111. 

W. S. Timmis, 47 West 34th street, New York. 

ASSOCIATES 

L. H. Drury, 182 North Dearborn street, Chi- 
cago, 111. 

J. E. Truitt, Ilg Electric Ventilating Co., Chi- 
cago, 111. 



Illinois Chapter 

"Hot Water Heating Auxiliary De- 
vices" was the subject for discussion at 
the December meeting of the Illinois 
Chapter which was held at Vogelsang's 
Restaurant, Chicago, December ii. The 
lecture, which was illustrated by slides, 
was prepared by a special committee 
consisting of H. de Joannis, chairman; 
George H. Kirk, F. W. McGuire and 
George J. Phillips. 

The Illinois Chapter has recently sent 
out a well-gotten-up year book for 1911- 
1912, containing a list of programmes 
and committees for the year, present and 
past officers of the chapter, constitution 
and by-laws and list of members. In- 
cluded in the year's work, as published 
in the chapter's year book, is the follow- 
ing programme for the remainder of the 
season : 

January: The work of the Chicago 
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Ventilation Commission, witli the results 
of the commission's two-years' work for 
the past two years and the conclusions 
derived from the operation of the test 
plant in the Chicago Normal School. 

February : The Eflfect of Humidity on 
Heating and Ventilation and the Elimi- 
nation of Air from Heating Systems. 
Committee: W. L. Bronaugh, chairman; 
H. W. Ellis. J. D. Small and L. _C. Soule. 

]\Iarch : Special Test Committee: E. 
L. Hogan, chairman; E. W. Powers, W. 
A. Green and R. B. Hayward. Tests 
and studies of the operation of heating 
plants vvill be presented, as well as the 
plans and specifications of these plants, 
with criticisms and recommendations by 
the committee. 

April: The Heating and Ventilating 
Plant at the Northwestern University at 
Evanston, 111. Committee: J. M. Stan- 
nard, chairman; E. E. Capron, C. E. 
Newport and R. A. Widdicombe. Re- 
sults of a test will be presented. 

May: Programme to be announced. 



Monthly Meeting of New York Chapter 

At the December meeting of the New 
York Chapter, Secretary Joseph Graham 
announced that the membership of the 
chapter now includes 2 honorary mem- 
bers. 56 members, and I junior member, 
making a total of 62. Tt was decided to 
adhere to the second Tuesdav in the 
month as the meeting date. Following a 
discussion of the necessity of ventilating 
for moving-picture shows, the president 
was asked to appoint a committee of 
three to report at the next meeting with 
regard to the recommendations which 
the chapter should make on this subject. 
Committee was named, consisting of W. 
\V. Macon, chairman; Frank T. Chap- 
man and Thomas Barwick. 



American Society of Mechanical Engi- 
neers 
Dr. Alexander C. Humphreys, presi- 
dent of Stevens Institute, was elected 
president of the American Society of 
Mechanical Engineers at its recent 
meeting in New York. In an address 
delivered at his installation. Dr. Hum- 
phreys referred to the movement re- 
cently inaugurated in the society by the 
appointment of a sub-committee of the 
micetings comrnittce to provide studies 
and papers on the many industries that 
might be considered as related to the 
profession of mechanical engineering, 
there having been about 40 such com- 
mittees suggested. He deprecated, he 
said, the multpilication of societies and 
expressed the hope that means would 
be found for keeping the direction of this 
movement within the society while pro- 
viding the fuller measure of home rule 
for each section. 



Institution (British) of Heating and 

Ventilating Engineers 

The following officers have been 

chosen for 1912: President, Charles R. 

Honiball, Liverpool; vice-presidents, J. 

C. Hartley, Kenneth Gray and H. H. 

GriMuIy. 

• 

Heating Arrangements for the Hughes 
High School, Cincinnati 

A schoolhouse heating and ventilating 
apparatus especially designed to comply 
with the new Ohio Building Code, which 
provides for at least six changes of air 
per hour in schoolrooms and a tempera- 
ture of 70° in zero weather, has recently 
been installed in the Hughes High 
School in Cincinnati. Two sets of 
Sturtevant heating and ventilating ap- 
paratus are used. The fans, located in . 
the basement of the building, are placed 
back to back, with a cold-air room be- 
tween, which communicates with the out- 
side atmosphere. Air is drawn from this 
room through tempering coils, then 
through an air washer and finally 




HLuiiES HIGH SCHOOL BUILDING, CINCIN 
NATI, O. 

through a reheating coil. The fan then 
forces it through the heating ducts and 
Hues. 

The fans are 12 by 6 ft. exhausters in 
three-cjuarter steel plate housings, driven 
direct-connected by Sturtevant 18 x 12 
horizontal center crank engines running 
at 125 R. P. M. This engine operates 
with steam at 15 or 20 lbs. pressure. The 
exhaust of the engine is used in the 
heater. 

^ The two tempering coils contain 5,376 
actual lineal feet of l-in. steam pipe each. 
They are jacketed on top, bottom and 
sides and are raised to allow for a cold- 
air by-pass between them. The reheat- 
ing coils contain 5,376 actual lineal feet 
of i-in. steam pipe each. An air washer 
is situated between each tempering and 
reheating coil. 

Foul air from locker rooms and lava- 
tories is exhausted by a loo-in. Sturte- 
vant steel plate fan which is belt-driven 
by a 7K' H. P. motor. 
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MOORHEAD STEAM-DRIVEN VACUUM CLEANING MACHINE 



fILW OLViaS 



Moorhead Vacuum Cleaning System, 

described as a sj^stem that does awa}' 
with the dry and wet tanks, screens, 
strainers and similar contrivances that 
make it necessary to clean the machine in 
order to secure a continuous, maximum 
efificiency, is operated, in large installa- 
tions, by means of a horizontal_ type, 
steam-driven vacuum machine, a view of 
which, showing the interior mechanism, 
is illustrated herewith. It will be noticed 
that the base of the engine is hollow. 
This is partly filled with water, which 
catches the dust, dirt and rubbish col- 
lected by the sweeper. Whenever it is 
desired to use air pressure throughout 
the system, the vacuum pump is con- 
verted into an air pump by changing the 
position of the clutch on the side shaft 
When the clutch is set for compressing, 
it makes a compression chamber of the 
base, and all water and dirt is forced 
out of the machine into the sewer. A 
feature of this operation is that it makes 
no difference whether the machine is in- 
stalled at the sewer level or below. The 
system is manufactured and sold by the 
American Rotary Valve Co., Chicago and 
New York. 



Duplex Power Ventilators 
Ventilating Systems Co., 1328 Broad- 
way, New York, has recently placed on 
the market new types of ventilating 
devices which are designed to solve the 
problem of supplying warm, fresh air to 
offices and other apartments equipped 
with direct radiators. The accompanying 




FIG. ,1— COMBINATION HEATING, COOLING 
AND HUMIDIFYING UNIT 
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The valve is designed to permit of 
regulation, while in operation, from the 
outside, without the necessity of discon- 
necting the system. The use of the valve 
is in connection with a Morgan-Clark 
controller, located at proper points in 
each riser. This serves to balance the 
vacuum so that there is no short-cir- 
cuiting of steam circulating in radiators 
or coils nearest the vacuum pump. The 
construction of the controller is similar 
to the valve, but having larger area and 
greater capacity in order to allow each 
controller to carry the load of the riser 
for which it is designed. 

Both vacuum valves and controllers 
are normally closed by the tension 
springs, but are opened as required to 
accommodate increased condensation by 
the extra weight of the column of water 
above it, together with the vacuum pro- 
duced and adjusted for, on the returns. 
This balance is designed to close the 
valve before all of the water is dis- 
:harged above the valve seat, in that way. 
ander all working conditions, preserving 



FIG. 2— PORTABLE DUPLEX VENTILATOR 

illustrations give an idea of the arrange- 
ment and operation of these devices. 
The types shown are equipped with small 
blowers of the Sirocco type, electrically 
operated, with capacities for furnishing 
50,000 cu. ft. of air per hour. The type 
shown in Fig. i has a water pan which 
filters the air and slightly humidifies it 
before it enters the room. It is so built 
that in summer the pan may be filled 
with ice, which serves to cool the in- 
coming air. In addition to the units- 
shown, the company makes a number ol 
other forms of metallic window ven 
tilators. Its line of power ventilators has 
capacities ranging from 5,000 to 500.000 
cu. ft. of filtered air Dcr hour, the prices 
of which range from $3.50 to $350 and up. 
• 

A Self-Cleaning Vacuum Valve 

A type of valve for vacuum heating 
designed without expanding diaphragms, 
floats or similar attachments, and hav- 
ing an automatic movable by-pass, is 
being marketed by the Morgan-Clark 
System Co., Rochester, N. Y. It is 
known as the IMorgan-Clark vacuum 
valve. By referring to the accompany- 
ing illustration the self-cleaning feature 
of the valve may be seen, the cleaning 
being accomplished by a stationary wire 
wiper. The bj^-pass is movable and 
slides against the wiper. This serves to 
clean and remove the corrosion. The 
position of the valve as shown in the 
illustration shows the operation of the 
flushing system. As the valve faces away 
and drops below its seat, also from its 
peculiar shape and liberal opening, an 
easy outlet is provided for anything that 
is likely to stick and clog its working. 




MORGAN-CLARK SELF-CLEANING VACUUM 
VALVE 

a water seal. Without this the vacuum 
wajjld soon fall and the entire system 
become waterbound and cold. This in- 
teresting valve is the subject of new cir- 
cular matter, which we understand will 
be sent to those interested. 



Standard Indicating and Recording 

Instruments 

Indicating thermometers for hot water 
and steam pipes are among the interest- 
ing products of the Standard Ther- 
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STANDARD HOT WATER INDICATOR 



Course of Air Through Conoidal Fans 

Some of the noteworthy features in 
the design of the Conoidal fan, made by 
the Buffalo Forge Co., Buffalo, N. Y., 
were mentioned in The Heating and 
Ventilating Magazine for December, at- 
tention being called to the recurrence of 
conical shapes in its design, which sug- 
gested the name "Conoidal." As is well 
known, this fan is of the multiblade type, 
which is especially efficient for high vol- 
ume, low pressure service. Certain 
original features are claimed for which 
patent application has been made. 

Looking directly into the inlet of the 
Conoidal fan, the conical shape of the 
blades at once arrests attention. The 
blades do not have parallel edges but 
are slanting so that at the inlet side the 
blade is much narrower tnan at the back. 
This design is based on the theory that 
the suction produced at the inlet of mul- 
tiblade fans makes the air rush in almost 
at right angles against the opposite side, 
usually referred to as the drive side of 
the fan, and that its course is then 
abruptly broken to an angle of nearly 
90° towards the periphery, this deflection 
causing loss of power and velocity. The 
Conoidal fan is designed to overcome 
this loss through an increase in the width 
of the blade from front to back. The 



Blade narrowest 
here to give 
a maximum 
diameter of 
inlet 



mometer Co., Bos- 
ton, Mass., the line 
including an ade- 
quate range of 
sizes and varieties. 
The accompanying 
illustration shows 
a type of the com- 
pany's hot water 
indicators. These 
indicators all have 
4-inch enamel 
dials, with ^-inch 
pipe fittings and 
2-inch extensions. 
The type shown 
is made for four 

r _ o Diaue 

ranges : from 50 curved 

i ^-^o n- r to large t 

to 230 b . ; from diameter |\ 

100° to 300° F. ; 
from —50° to 150° ^f-AT' ^ 
F. ; and from 0° o'f™"". 
to 200° F. In all 
of the company's 
thermometers for 
mechanical uses 
the length of ex- 
tension is measured from the end of 
the screw thread to the end of the lamina 
cover, and is the portion of the ther- 
mometer extending into the receptacle. 
Further details with illustrations of the 
full line of Standard indicating and re- 
cording instruments may be had for the 
asking by addressing the company's 
main office in Boston. 



Even volume and pressure 
over entire width 



Uneven volume and 
pressure. 



Blade 




Unneccessary 
power and 
pressure loss 
by shock due to 
high velocity 
of blade at 
this point. 



Innishing air 
abruptly turned 
with consider- 
able power loss. 



DIAGRAM SHOWING COURSE OF AIR THROUGH CONOIDAL FAN. AS 
COMPARED WITH OTHER TYPES 

great width of blade at the drive side 
enables it to handle the excess amount 
of air. A conical, gently-sloping hub 
also gradually deflects the inrushing air 
so that it may describe an easv unbroken 
curve towards the periphery. The blades 
are curved to a varying diameter, the 
curve being smallest at the inlet side and 
easier at the drive side, as though curved 
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(iver the surface of a cone. The grade 
of the curve of the blades at all points 
from front to back is proportioned witli 
the idea of scooping up the air with the 
least impact, the diameter of the curve 
being in exact proportion to the diam- 
eter of the inlet. This operation is illus- 
trated in the accompanying diagram. 

Owing to the small space occupied by 
this fan it is especially useful where 
headroom is limited. It is found to have 
a practically constant efficiency curve 
over a total range of nearly 60%, per- 
mitting a load of nearly 30% above or 
below rated capacity, with all but maxi- 
mum efficiency. Another feature empha- 
sized by the manufacturers is that the 
great width of each blade at the back 
gives exceptional strength to the wheel, 
so that high speeds and loads can be 
maintained without indications of weak- 
ness. 



Death of Prof. Warren S. Johnson 
Prof. Warren S. Johnson, president 
and treasurer of the Johnson Service 
Co., jMilwaukee, Wis., manufacturer of 
temperature, humidity and other regu- 
lating devices, died Dec. 5 in Los An- 
geles, Cal., where he had gone for his 
health. He was 63 years old. Prof. 
Johnson was a well-known inventor and 
manufacturer, his electrical tempera- 
ture regulating devices being w-idely 
used in the heating trade. In latter 
years the company had branched out 
into the manufacture of Johnson auto- 
mobiles, both for pleasure and traffic 
purposes. Prof. Johnson was a member 
of the American Society of Mechanical 
Engineers, the American Society of 
Electrical Engineers and The American 
Society of Heating and Ventilating En- 
gineers. The general management of 
the company will pass, it is expected, to 
Carl Johnson, his eldest son, who is at 
present superintendent of the Johnson 
works in -Vtilwaukec. 



John W. Danforth. president of the 
John W. Danforth Co.. Buflfalo, N. Y., 
heating and ventilating contracting en- 
gineers, died suddenly of heart disease, 
December 22, while addressing the pub- 
lic service commission of P)Uffalo. Mr. 
Danforth was 58 j^ears old and w^as a 
native of Buffalo. He had been in the 
heating business for over 25 years and 
w^as a well-known figure in the trade. 
His son, J. W. Danforth, Jr., is secre- 
tary of the company. 



New Books 
Tuberculosis Hospital and Sanatorium 
Construction is the title of a new book 
filled with practical suggestions, includ- 
ing tj'pical photographic views and build- 
ing plans, written for the National Asso- 
ciation for the Study and Prevention of 
Tuberculosis by Thomas Spees Carring- 



ton, M.D., assistant secretary of the 
association. The work takes up such 
subjects as site and grouping, administra- 
tion buildings, administration buildings 
and patients' quarters combined, hospi- 
tals for advanced cases, and various types 
of patients' quarters. The book is pro- 
fusely illustrated and both illustrations 
and text show the results of exhaustive 
investigations into the methods and ma- 
terials used in the construction of build- 
ings at various institutions, where pa- 
tients are treated for all varieties and 
stages of tuberculosis disease. In some 
cases the descriptions of the institutions 
cover the power house equipments, in- 
cluding laundries, sterilizing rooms, va- 
cuum cleaning plants and cold storage 
plants. Size 7x10^ inches, 164 pages. 
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Coming Events 
Second Tuesday in Each Month — 

^Meeting of the New York Chapter 
American Society of Heatiiig and Ven- 
tilating Engineers, Engineering Societies 
Building, 29 West 39th street. New 
York. 

January 23-25, 1912 — Annual meeting 
of The American Society of Heating and 
Ventilating Engineers in New York. 
Headquarters at the Engineering Socie- 
ties Building, 29 West 39th street. 

■ 

Deaths 
Henry F. Lord, treasurer of the Lord 
& Burnham Co., Irvington, N. Y., manu- 
facturers of steam and hot water boilers, 
especially for greenhouse heating, was 
killed accidentally in the garage adjoin- 
ing his home in Irvington, Dec. 16. Mr. 
Lord's bod}^ was found b-ing under his 
automobile. It had been crushed b}^ the 
weight of the engine, which had become 
dislocated and had fallen on him as he 
was at work making some adjustments 
on the car. Mr. Lord was 58 years old. 



He was a son of one of the founders of 
the Lord & Burnham Co. and was promi- 
nent in local affairs, having been at one 
time president of the village and, at the 
time of his death, a trustee. 

Col. Charles C. Dewstoe, president of 
the Dewstoe-Brainerd Co., heating and 
plumbing contractors, of Cleveland, O., 
died in that city Dec. 15 from pneu- 
monia. Col. Dewstoe was 70 years old. 
He served in the Civil War, and in 1866 
opened a plumbing business in Cleveland. 
The firm prospered and became one of 
the most prominent in that section of 
the country. Col. Dewstoe was active 
in Republican politics and had served on 
the city's board of health, also as sheriff 
of the county. He was appointed post- 
master of Cleveland in 1899, an office 
which he held up to a year ago. 



Miscellaneous Notes 

Chicago, 111. — Health Commissioner 

Young has secured the approval of the 

city council for his proposed bureau of 

hospitals, baths and lodging houses. The 
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new bureau will have a bureau chief, two 
inspectors of hospitals, a medical in- 
spector of lodging houses and a stenog- 
rapher. 

Bureau of Ventilation is a new depart- 
ment of the city government of Chicago. 
This bureau was recently created by the 
city council and will have a supervisor 
and four inspectors. 

Chicago, 111. — Ten sanitary inspectors 
have been added to the staff of Charles 
B. Ball and an assistant director, a sani- 
tary chemist and a laboratory helper 
have been added to the city's laboratory 
staff. 

Crown Point, Irid. — Alderman Walter 
E. Gibson, of Gary, Ind., was _ found 
guilty of bribery in connection with the 
passage by the Gary common council of 
a heating franchise obtained by Thomas 
B. Dean, of Louisville, Ky. Mr. Dean 
was the state's chief witness and told of 
the demands made upon him and of his 
use of a dictaphone in transmitting the 
conversation of the would-be bribe- 
taker. 

Chicago, 111. — Lead poisoning among 
emploj^ees in the enameling department 
in the factory of the L. Wolff Mfg. Co., 
Chicago, is the subject of a complaint 
made to the Chicago Federation of La- 
bor. In a recent examination made by 
Dr. Alice Hamilton of 104 men employed 
at the works, 46 were declared to be 
infected. Lack of ventilation and in- 
sanitary conditions in the factory are 
given as the main causes of the trouble. 
The men in the company's enameling 
department are on strike for better 
working conditions. 

St. Louis, Mo. — Passengers on the Park 
avenue line of the United Railways Com- 
pany can have their choice of six ways 
of getting fresh air. Capt. Robert Mc- 
Culloch, president of the company, has 
installed six different types of ventilators 
in the cars on this line in an endeavor 



to meet the requests of the fresh-air 
exponents of St. Louis. The campaign 
for better-ventilated street cars was in- 
augurated last summer by the Street Car 
Committee of the Civic League. Most 
of the newly ventilated cars have hot 
water heaters. It is the intention to 
equip the cars with the apparatus giving 
the greatest satisfaction to the pas- 
sengers. 

Moline, 111. — Plans for the new inter- 
urban cars to be used on the line from 
Davenport to Muscatine show them to 
be 50 ft. in length, with a seating ca- 
pacity of 40 passengers. They are each 
provided with a smoking compartment. 
They will be heated by means of warm- 
air heaters located at the forward ends, 
through which air will be forced by 
electrically driven fans, passing through 
pipes and entering the car through 
registers. 

American Federation of Labor, at its 

recent annual convention in Atlanta, 
Ga., passed a resoliition "recommend- 
ing" that the International Association 
of Steam, Hot Water and Power Pipe 
Fitters and Helpers of America affiliate 
with the United Association of Plumb- 
ers. The proposal is being strongly re- 
sented by the officers of the steamfit- 
ters' organization, who made a counter 
proposal, which was defeated in conven- 
tion, to the effect that the president of 
the American Federation of Labor call 
a conA^ention of all men engaged in 
steamfitting, including steamfitters at 
present affiliated with the plumbers' as- 
sociation, this convention to determine 
the future course to be' pursued. 

Kansas City, Mo. — The health depart- 
ment has arranged a unique system for 
improving the sanitary condition of 
restaurants in Kansas City. The plan 
is to employ a restaurant inspector who 
will give a score to each restaurant in 
accordance with the conditions found 
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in them. The scoring will apply to the 
equipment and methods used in kitchens. 
Whether the scores will be published in 
the department's monthly health bulletin 
has not been determined, but the record 
will be at the health office for the in- 
spection of the public. It will also be 
used as evidence in court to prosecute 
the keepers of unclean places. The sys- 
tem follows generally that in practice in 
Cincinnati. The restaurants will be 
graded on a percentage plan, following 
a rule that has been adopted in con- 
nection with dairies. Following is the 
table used for grading the equipment and 
methods in kitchens: 

EQUIPMENT Score 

Kitchen P A 

Location 4 

Basement i 

Ground level 

Floor 3 • • 

Wood I 

Cement 2 

Stone 

Walls and ceiling 3 

Whitewashed 2 

Painted 

Light and ventilation 5 

Windows I 

Ventilation fan 2 

Vent I 

Intake i 

Partitions 4 

To toilet 2 

To dressing rooms 2 

Plumbing and toilets 5 . . 

Floor drains i 



Sinks 2 

Washstands and bowls 2 

Refrigerators and iceboxes 6 

Separate for milk and butter 4 

Drainage 2 

Utensils, tools, etc 10 

Dishwasher 2 

Kettle 1 

Warming table i 

Range i 

Cooking utensils 2 

Blocks i 

Benches i 

Tools I 

Total 40 . . 

METHODS Score 

Kitchen P A 

Floor 8 . . 

Clean 

Deduct for wet i 

Dry I 

Rotted I 

Creviced 1 

Vermin 4 

Walls and ceiling 5 

Clean 

Deduct for grease 3 

Cobwebs I 

Dust I 

Light and ventilation 8 . . 

Ventilation 4 

Air intake 2 

Screened openings 2 

Toilet and dressing rooms 10 

Clean 

Deduct for dirty partitions 2 

Washbowls dirty 4 

Poor ventilation 4 

Plumbing . . 6 . . 

Good repair 2 

No traps 2 

No shafts 2 
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Refrigerators and iceboxes 7 

Clean 4 

Properly drained 3 

Utensils, tools, etc 8 

Clean 3 

Good order 2 

Covered garbage cans 2 

Garbage regularly removed i 

Employees 8 

Healthy 4 

Cleanly 4 

Total 6o . . 

The column "P" gives the figures for 
perfect scores on the different points. 
The column "A" is for the score actually 
found by the inspector. 

St. Joseph, Mo.— As the result of air 
tests made by the board of health of 
St. Joseph, in the city's trolley cars and 
moving-picture theatres, it is found that 
not one of the cars or theatres is prop- 
erly ventilated. Cultures were taken on 
a plate containing a thin coating of a 
gelatine composition. After exposure 
these plates were found to contain from 
7 to 50 colonies of disease germs. The 
managers of the theatres inspected have 
been notified to immediately improve 
their ventilating arrangements. The 
street car company has also been notified 
of the necessary improvements required 
to provide better ventilation. The health 
board, it is stated, will make tests at 
regular intervals in places where crowds 
assemble. 

Noises as a cause of keeping the win- 
dows closed, especially of school build- 
ings and hospitals, and having, there- 
fore, an indirect effect on the ventilation 
of such buildings, has started a crusade 
for the abolition of unnecessary noises. 
The movement is headed by Mrs. Isaac 
L. Rice, of New York, president of the 
Society for the Suppression of Unneces- 
sary Noise. "The urgent need," said 
Mrs. Rice, in a recent interview, "of 
protecting the young from the injurious 
effects of outside noises is a feature of 
school sanitation which, up to the pres- 
ent time, has not been recognized." A 



solution of the problem, according to 
Mrs. Rice, is the establishment of school 
zones where quiet must be observed. 
The plan includes the removal of rough 
pavements and the substitution of sound 
deadening material. A diversion of 
traffic is also proposed away from the 
vicinity of schools and hospitals, espe- 
cially between the hours of 8:30 A. M. 
and 3 :30 P. M. It is stated that within 
the last few weeks 25 state boards and 
the educational heads of 70 cities have 
enthusiastically endorsed the plan. 

Chicago, 111.— Approximately fifty suits 
will be started by the city against both 
of the local street car companies for al- 
leged violations of the ordinances con- 
cerning ventilation and heating of street 
cars. During the recent cold snap in 
Chicago, offices of the health department 
reported fifty instances where the tem- 
perature in the cars ranged from 32° to 
44° F. The ordinance requires a mini- 
mum temperature of 50' F. 

Chicago, 111. — Heating and Ventilating 
Engineers Association has joined the 
Chicago Building Employers' Construc- 
tion Association, making thirteen asso- 
ciations of employers now in its mem- 
bership. It was stated that a number 
of other associations of employers, in- 
cluding the Master Steam Fitters' Asso- 
ciation of Chicago, were considering the 
matter of joining the new central body. 

Federal Furnace League has passed a 
resolution that on and after a date, to be 
determined, "the initiation fee of new 
members to the Federal Furnace League 
shall be equal to the total sum of dues 
the applicant would have paid from the 
date of organization of the league to 
the date of application of membership." 
This step is taken to place any new 
members on the same footing with those 
who, as members, have borne the bur- 
den of the league's work during the past 
three years. It is felt that it would be 
an injustice to the present membership 




Not a Bird Cage, a Squirrel Cage, a Rat Trap or a 
Skyrocket — but — 

A Cycloidal Fan or Blower 

for all purposes.The only radical improvement in fans 
in forty years. Takes up less room, runs at slower 
speed, requires less power, noiseless in operation. 

We guarantee our Cycloidals to ecinal in capacity anv fan liiiilt — Vie linr none — with 
Ironi 20 to 25 per cent, less si)eed and power. We build Iliem in all sizes to suit all 
conditions— hundreds of them in use— not "as good— but better." 

GARDEN CITY FAN CO. 

Patentees and Sole Manufacturers 

1.532 McCORMICk BUILDING CHICAGO 

Established 1879 
Eastern Sales Agent. L- J. Wing Mfg. Co.. 90 Wtst St..New York 
Send for Catalogs 110 and 120, just issued 
Hirmingrham, Ala., Office, 401 Woodward Bldg. 
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if new members were to secure the ad- 
vantages of the Federal system of heat- 
ing and ventilation without bearing their 
just proportion of the expense required 
in the preparation of this system. The 
league's new handbook, containing the 
Federal system of heating and ventilat- 
ing, will be published, it is announced, 
during the present month of January. 

J. Barton Garfield, formerly of the 
New York branch of the Pressed Rad- 
iator Co., has been appointed to a po- 
sition in the architects' department of 
the New York branch of the American 
Radiator Co. Mr. Garfield is receiving 
congratulations from his many friends 
in the heating trade on his appointment 
to this important field of work. 

Vitalizing Fresh Air Movement Asso- 
ciation is an organization instituted by 
John H. Nolan, general agent of the 
Travelers' Insurance Co. The purpose of 
the organization is explained in the fol- 
lowing notice which has been posted in 
the company's office : "Fresh air is as neces- 
sary to the doing of a good day's work as 
food and sleep are. Miss Ion is hereby 
appointed as captain of the 'Vitalizing 
Fresh Air Movement Association.' Here- 
after at 10, II and 12 o'clock each morn- 
ing and I, 2, 3 and 4 o'clock each after- 
noon, she will have the office windows 
lowered from the top and raised from 



the bottom for a period of five minutes 
at each of those hours. Each employee 
should stand up, move about with the 
air to acquire the temperature of it, and 
do such work as is possible." 

Midland Club, composed of furnace 
manufacturers, elected the following offi- 
cers at its annual meeting in Chicago, 
December 19: President, A. W. William- 
son, Cincinnati, O.; vice-president, L. J. 
^Mueller, Jr., Milwaukee, Wis.; secretary 
and treasurer, Allen W. Williams, Co- 
lumbus, O. 

National Association of Brass Manu- 
facturers, at its annual meeting in New 
York, December 13-14, elected the fol- 
lowing officers for the ensuing year: 
President and chairman, board of trus- 
tees, Theodore Ahrens, Louisville, Ky.; 
trustees: A. S. Hills, Haydenville, Mass.; 
D. H. Roberts, Detroit, Mich.; C. C. 
Hale, New Haven, Conn.; W. H. Was- 
weyler, Milwaukee, Wis.; Fred Sommer- 
ville, Toronto, Canada; J. W. Sharpe, 
Jr., Philadelphia, Pa.; delegate to the 
National Committee: H. M. Hoelscher; 
commissioner: W. M. Webster. During 
the meeting the association passed a 
resolution agreeing "to discountenance 
and discontinue the making of net prices 
in so far as it lies in its power to do, 
and to urge all manufacturers to dis- 
courao-e and discontinue this harmful 
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In tke construction of the 
Sturtevant Multivane Fan, 
every detail, from tne rigfia 
riveting of the olades and tne 
strong construction of the spider to the accurate halancing of the 
fan wheel, has heen made the suhject of careful study and experi- 
ment. The experience of years of fan huilding has heen used to 
develop a fan rigid and durable, as well as of high efficiency. 

Durability is one of the principal featuree of the Sturtevant 
Multivane Fan. 

B. F. STURTEVANT CO. 
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method of doing business, and instead to 
quote, sell and invoice goods from the 
regular lists and discounts, as has been 
the custom for years." The next meet- 
ing is scheduled for Chicago, on March 
19-20, 1912. 

New York State Factory Investigating 
Commission has started its examination 
of conditions in cities of the first and 
second classes and will pay particular 
attention to proper lighting, ventilating 
and plumbing arrangements. The com- 
mission is composed of Senator Robert 
F. Wagner, chairman, New York; As- 
serpblyman Alfred E. Smith, New York, 
vice-chairman; Charles JM. Hamilton, 
Ripley; Edward D. Jackson, Buffalo; 
Cyrus W. Phillips, Rochester; and Miss 
Mary Dreier, of Brooklyn. Frank A. 
Tierney of Albany is secretary, and 
Abram I. Elkus of New York is counsel. 

San Diego Electric Railway Co., San 
Diego, Cal., has applied to the city coun- 
cil for permission to construct a number 
of tunnels beneath the streets in the 
business district to supply heat to a 
number of office buildings from its new 
power plant on Arctic street. 

Walter B. Snow, Boston, Mass., pub- 
licity engineer, announces the recent ad- 
dition to his stafif of Sidney G. Koon, 
M.M.E., for four years editor of Inter- 
national Marine Engineering and later 
metallurgist for the Jones & Laughlin 



Steel Co.; also the addition, some time 
since, of John Nicholl, lately with the 
New York Edison Co. 

Proceedings of the Congress of Tech- 
nology, held in Boston last April, have 
been published under the title, "Tech- 
nology and Industrial Efficiency." The 
volume contains about 500 pages. 

Instruction in Heating and Ventilation 
is being given in the everting school of 
the Harlem Y. M. C. A., 5 West 125th 
street. New York, in a course which com- 
menced January 10 last. This is the 
third season for this course, the class 
meeting on Wednesday evenings each 
week. The course will extend over two 
terms of eleven weeks each. The fee is 
$10.00 for the two terms or $6.00 for one 
term. Membership in some branch of 
the Y. M. C. A. is a preliminary re- 
quirement. This j^ear the instructor is 
C. A. Fuller, heating and ventilating en- 
gineer. The course consists of lectures, 
demonstrations of systems and appli- 
ances, visits to institutions for inspecting 
the operation of devices, discussions, etc., 
details of which are contained in a special 
circular which will be sent on request. 

■ 

Manufacturers' Notes 
The American Foundry & Construc- 
tion Co., of Pittsburg, Pa., has made ex- 
tensive improvements in order to in- 
crease its output and to facilitate the 
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Mueller 

Reducing and Regulating 

Valves 

For Water, Steam, Air, Oil, Gas, Etc. 

Single Seat Type, 13,160 

This valve is for pressure reduction and regulation in the following 
kinds of service : 

WATER — Cold or hot water in hotels, apartment houses, residences, fadories, drinking fountains 

breweries, power plants, etc. 
STEAM — Radiators, small heating sy^ems, small vulcanizers, small bleaching keirs, jacketted kettles, 

dryers, dyeing tanks, Steam heating of trains, forced draft blowers, fan engine regulators 

for boilers, etc 
AIR Pneumatic tools, oil burners, pneumatic water lifts, ballad tanks, torpedo discharge 

tubes, etc. 

OIL Fuel oil, pressure lubricating sy^ems, etc. 

GAS Carbpnic acid gas in soda fountains, bre\veries, water carbonating and bottling e^ablish- 

ments, etc. Special valves for oxygen, acetylene, manufactured or natural gas. 
Standard stock valves will be assembled for initial pressures up to 250 pounds and for such delivery 
pressure as specified from atmosphere to 150 pounds. 
When writing please s{>ecify initial and delivery pressure and service. 



H. MUELLER MFG. CO. 



DECATIR, ILL., West Cerro Gordo Street 
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Foster in Name 

Fostering in Spirit 

TO THE POOR, weary, sorely-tried Engineer, whose 
exhausted patience is well nigh the breaking point, over 
that miserable, so-called PUMP GOVERNOR that 
doesn't govern; that invention of the nether region, the 
REDUCING VALVE, that doesn't reduce (or, if it does, it is 
all reduction, no regulation) ; that contraption some fool calls a 
FLOAT VALVE; his BACK PRESSURE VALVE (that is very 
much back and no pressure); that NON-RETURN VALVE 
that has caused him many sleepless nights and endless days, 
returning to beat the band, cutting out an important boiler at a 
busy hour (when the boss wants steam), or at a critical moment 
when his own and his assistants' lives are at stake, refusing to 
close, raising Cain and hammering like Sam Hill when it does 
try to move. 

Yes, indeed, and then some. 

Out with you, you makeshift production of a make- 
shift design ! 

Look ! 

A PUMP GOVERNOR that governs. 
A REDUCING VALVE that regulates. 
A FLOAT VALVE that works and works easily. 
A BACK PRESSURE VALVE, the watchman of 
the heating system. 

A NON-RETURN VALVE that really functions, 
quickly, easily, positively. 

Me for it," says our Engineer; the real high-class, capable, conscientious, up- 
to-the-minute Chief, who likes his job and wants to hold it, whose pride as a 
power expert and as a real economist hangs in the balance. 
Does the FOSTER do the trick? 

Sure thing. Undoubtedly. Stake your life, your professional reputation on it. 
We do, and have for many years. Yes, every one of our family of seventy odd 
ENGINEERING (note the capitals) Specialties, bear the Foster name, the admit- 
ted stamp of all that's good, reliable, trustworthy among those who know. 

They do it when you want it and they never disappoint" 
Let's talk it over. Chief. You will never regret it. Your family will see more of 
you, you will be at peace with your plant and your plant with you, your days con- 
tented and your nights restful. 
New catalog out shortly; let us have your name on our mailing list. 

FOSTER ENGINEERING CO., Newark, N. J. 

"STILL -DOI J^ G "B Xrsi 7^ ESS AT THE O L\T) \STA.JS"D" 
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handling of materials. With these im- 
provements it now has a most modern 
and up-to-date establishment for manu- 
facturing pipe equipment. The plant 
consists of an iron foundry of 25 to 30 
tons capacity per day, with newly- 
equipned core ovens for the rapid dry- 
ing of cores; an adequate brass foundry, 
a pattern shop with a full line of valve, 
fittincr and flange patterns, which are kept 
in a large, new fireproof storage build- 
ing; a machine shop equipped with spe- 
cial machinery for the manufacture of 
valves and fittings for all services, as 
well as large boring machines necessary 
foi* machining the Crescent patented ap- 
paratus for underground district steam 
heating, of which this company makes a 
specialty; a tool room, where all special 
tools are made and kept in repair; a 
testing department, with necessary 
pumps to provide any pressure up to 
10,000 pounds per square inch; a pipe 
shop, consisting of a cutting and thread- 
ing department; flanging department; 
bending department, where pipe as large 
as 30 inches is bent; forging and weld- 
ing department; a pine storage buildiu"-. 
in which a large stock of pipe of all 
sizes is protected from the weather; a 
shipping department, with unusual fa- 
cilities for handling materials expedi- 
tiously, including a monorail system 
throughout the comany's yards, connect- 
ing with the traveling cranes in the va- 
rious departments. These complete fa- 
cilities for the manufacture of practically 
everything for piping equipment, fitters 
and constructors, enable the American 
Foundry & Construction Co. to furnish 
and install any size or kind of piping 
system, as v/ell as underground piping 
for district heating purposes. 

Kellogg-MacKay Co., Chicago, dealers 
in heating and plumbing supplies, has 
increased its capital stock from $150,000 
to $1,500,000. 

Kewanee Boiler Co., Kewanee, 111., has 
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increased its capital stock from $500,000 
to $1,500,000. 

B. F. ' Sturtevant Co., San Francisco, 
Cal., which is conducted independently 
of the B. F. Sturtevant Co., Hyde Park, 
Mass., has purchased the business of the 
Union Blower & Engineering Co., of San 
Francisco. The new officers are: Presi- 
dent, C. C. Hardy, of the local Sturte- 
vant Co.; vice-president and superintend- 
ent, W. G. Sadler, who held the same 
position with the Union Blower & En- 
gineering Co. 

Bicalky Fan Co., Buflfalo, N. Y., re- 
ports an interesting installation of 
twelve Bicalky ventilating fans in the 
new Grand Trunk station at Ottawa; 
also the ventilating fans for the Cha- 
teau Laurier Hotel, which the Grand 
Trunk Railway is building opposite the 
station. Westinghouse, Church, Kerr & 
Co., New York, were the engineers for 
these buildings and the fact that they 
were willing to pay the 30% duty on 
the Bicalky fans is a notable tribute to 
their quality and efficiency. 

Kewanee Boiler Co., Kewanee, 111., has 
opened an office and salesroom in Chi- 
cago at 27 West Lake street. J. P. Dug- 
ger, secretary of the company, is in 
charge. 

Thurman Vacuum Cleaner Co., St. 
Louis, Mo., will build a new factory 
buildinc: to manufacture the machines 



A Few Helpful Facts About 
Pipe and Boiler Insulation 

J-M Asbestocel Pipe Covering is the only low- 
pressure covering we know of w-hich confines air — 
and lots of it— in an absolutely dead state — the 
only one which permits no circulation whatever. 

In other coverings the air channels run from 
end to end and the air is, of course, continually 
traveling back and forth. 

But the air cells run around the pipe — each cell 
entirely separate in 

J-M Asbestocel Pipe Covering 

Thus the spaces are so small that the air has 
no chance to circulate. 

Also, because of this arrangement of the cells, 
J-M Asbestocel Pipe Covering is built on the arch 
principle and is therefore far stronger than 'other 
low-pressure coverings — doesn' t crush down under 
weight — lasts longer than any other kind of low- 
pressure covering. 

Write our nearest branch for booklet giving the 
results of an engineering test (made by dismte- 
rested investigators) showing how much more 
coal J-M Asbestocel Pipe Covering saves as 
against ordinary coverings. 

H. W. JOHNS-MANVILLE CO. 
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formerly made by the General Com- 
pressed Air and Vacuum Cleaner Co. 
The new company is capitalized at 
$150,000. 

New Firms and Business Changes 
Smith System Heating Co., Indianap- 
olis branch, manufacturers of heaters for 
school and other public buildings, will 
move its plant to Rock Island, 111., Feb- 
ruary I, and will be housed temporarily 
on First avenue, between Sixteenth and 
Seventeenth streets. The company's 
headquarters are in Minneapolis, Minn. 
Western Heating Co., Monadnock 
Building, San Francisco, Cal., is the title 
of a new firm of heating and ventilating 
engineers, composed of F. H. Bryant 
and L. H. Haloran, who recently sold 



their interests in the Union Blower & 
Engineering Co. to the local B. F. Stur- 
tevant Co. The new company has se- 
cured the contract for the tile drying 
system for the Gladding McBean Co.'s 
plant at Lincoln, Cal. 

Thornton & Alger, Chattanooga, Tenn., 
is a new firm of mechanical and electrical 
engineers, composed of George C. Thorn- 
ton, an associate member of the Ameri- 
can Institute of Electrical Engineers, and 
Richard W. Alger, member of the Ameri- 
can Society of Heating and Ventilating 
Engineers. Particular attention will be 
given to the heating and ventilation, 
plumbing and sanitation and the lighting 
of modern buildings. The firm will also 
act as general consulting engineers for 
steam and electrical power plants. 



BOOKS ON HEATING AND VENTILATION 



Heating and Ventilating Buildings, a standard manual 
for heating engineers and architects. By Prof. 
R. C. Carp r.ter. Fifth edition, largely rewritten. 
577 pages. -77 His., gvo, cloth. $4.00. 

Baldwin on Heating; or Steam Heating for Buildings. 
By William J. Baldwin Fifteenth edition. Re- 
vised and enlarged. 391 pages. 131 figures. 
Size,_ 5x7 K in. Contains descriptions of steam 
heating apparatus for^ warming and ventilating 
large buildings and private houses, with remarks 
and tables. Cloth, $2.50. 

Btendbook for Heating and Ventilating Engineers. By 
Prof. James D. Hoffman and Benjamin F. Raber. 
The latest book on this subject. Unusually com- 
prehensive. 320 pages, with 4S-page appendix. 
Size 4Mx6K in., bound in flexible leather. Price. 
$3.50. 

Questions and Answers on the Practice and Theory 
of Steam and Hot- Water Heating. By R. M. 
Starbuck. Illustrated. $1.00. 

Ventilation of Buildings. By William G. Snow and 
Tliomas Nolan. 83 pages. Pocket size. Con- 
tains a statement of the general principles of ven- 
tilation and of their application to different kinds 
of buildings. Boards, SOc 

Steam Heating and Ventilation. By Wm. S. Monroe. 
Containing formulas and data valuable in the de- 
signing of heating and ventilating plants. Price, 
$2.00. 

Air-Conditioning. By G. B. Wilson. Being a short 
treatise on the humidification, ventilation, coolirg 
and the hygiene of textile factories — especially 
with relation to those in the U. S. A. With fie- 
ures. 12mo. Illustrated. 143 pages. Price, $1.20. 

Steam-Electric Power Plants. By Frank Koester. A 
practical treatise on the design of Central Light and 
Power Stations and their economical construction 
and operation. 473 pages. 340 ills. Price, $5.00. 

Light, Heat and Power in Buildings. By Alton D 
Adams, M. E. The purpose of this volume is to 
present in comijact form the main facts on which 
selection of the sources of light, heat and power 
in buildings should be based. The problem is to 
determine the kind of equipment that will yield 
the service required at the least cost. 12mo. 
Cloth, $1.00. 

Practical Steam and Hot Water Heating. By Alfred 
G. King. Containing over 300 detailed illustra- 
tions. The book is a working manual for heating 
contractors, journeymen steam fitters, architects 
and builders. Describes various systems of heat- 
ing and ventilation and includes useful data and 
tables for estimating, installing and testing such 
systems. 8vo. 367 pages. Price, $3.00. 



Dean's System of Greenhouse Heating, by steam or 
hot water, with formulas for obtaining different 
temperatures, by Mark JJean. Price, $2.00. 

Power, Heating and Ventilation. By Charles L. 
Hubbard, B.S., M.E. A treatise for designing and 
constructing engineers and architects. The whole 
subject of heating is covered, including the heating 
of large institutions with central plants. Space is 
also devoted to electrical matters connected with 
steam plants. 647 pages. Price, $5.00 (three 
volumes in one). 

Notes on Heating and Ventilation. By John R. 
Allen. 152 Pages. 34 illustrations. Size, 4 i^x 
6 l/i in. One of the new books, brought quite up 
to date, and containing much information to guide 
the intelligent steam fitter in the installation and 
heating and ventilating apparatus. Cloth, $2.50. 

Hot- Water Heating and Fitting. By W. J. Baldwin 
Fourth edition. Price, $4.00. 

Steam Fitters' Computation and Price Book, abridged. 
By Mark Dean. Price, $2.50. 

Practical Treatise Upon Steam Heating. By F. Dye. 

Embracing methods and appliances for warmmg 
buildings, etc. Lowipressure, high pressure and ex- 
haust steam. 8vo, clr-th, illustrated. Price, $4.00. 

The School House. Its Heating and Ventilation. 
By J. A. Moore. 204 pages, illustrated. $2.00. 

A Manual of Heating and Ventilation, for engineers 
and architects, embracing tables and formulas 
for dimensions of pipes for steam and hot-water 
boilers, flues, etc. By F. Schumann. Second 
edition, revised and enlaiged. 12mo, $1.50. 

German Formulas and Tables for Heating and Ven- 
tilating Work, especially adapted for those who 
plan or erect heating apparatus. By Prof. J. H. 
Kinealy. Illustrated. Price, $1.00. 

Tables for Calculating Sizes of Steam Pipes. By 
Isaac Chaimovitsch. A manual for the determina- 
tion of steam pipe sizes for low pressure heating. 
48 pages. 4 insert tables. Price, $2.00. 

Centrifugal Fans. By J. H. Kinealy. A theoretical 
and practical treatise on fans for moving air in 
large quantities at comparatively low pressures. 
206 pages. 39 diagrams. Full limp leather pock- 
etbook round comers, gilt edges. Price, $5.00, 

The Principles of Heating. By William G. Snow. 
A practical and comprehensive treatise on Applied 
Theory in Heating. 161 pages. 42 illustrations. 
38 tables. Size, 6x9 in. Cloth, $2.00. 

Modem Sanitary Plumbing, Steam and Hot Water. 

By James J. Lawler. 400 pages. 228 illustra- 
tions. Size, 6x9 in. This is the latest edition of 
Mr. Lawler's well-known work on this subject. 
Price, $5.00. 
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New Corporations 

Plaza Plumbing Co., Sacramento, Cal., 
capital $10,000. Directors : Alfred Freese, 
Herman Ross and D. M. Lemmon. 

Narowetz Heating & Ventilating Co., 
Chicago, capital $10,000, to take over the 
business of Louis Narowetz, manufac- 
turer of air washing apparatus. Incor- 
porators : Louis Narowetz, Gail E. Dem- 
ing and William G. Benes. 

Radiant Boiler Sales Co., Chicago, 111., 
capital $2,000, to deal in heating boilers 
and other heating supplies. Incorpora- 
tors: John S. McBride, William S. Cor- 
bin' and Earle F. Tilley. 

H. V. Vultee Co., New York, capital 
$10,000, to carry on a heating contracting 
business. Incorporators: Henry V. Vul- 
tee, 68 Thomas street; Harry V. Dodge, 
i6to Broadway, and Robert W. Bernard, 
258 Broadway, all of New York. 

Reliance Plumbing & Heating Co., 
Springfield, 111., capital $2,500; incorpora- 
tors, Henry F. Mueller. Jesse E. Law- 
rence and William B. Poindexter. 

Garrison Electrical Heater Co., De- 
troit, Mich., capital $10,000, to manufac- 
ture electric heaters. Incorporators: P. 
C. Garrison, W. E. Standart and R. 
Boomer. 

Victor Combination Boiler Co., Oak- 
land, Cal., capital $200,000, to manufac- 
ture heating boilers. Incorporators: Jo- 
seph Antonuccio, J. J.. Antonuccio and 
S. Antonuccio. 

Martel Heater Mfg. Co., Jersey City, 
N. J., capital $250,000, to manufacture fuel 
gas water heaters and appliances. In- 
corporators: C. E. Martels, H. W. Mar- 
tels and John B. Turner, all of Jersey 
City. 

Western Utilities Co., Portland, Ore., 
capital $500,000, to install and operate 
heat, light and power plants. President, 
Clarence E. Eaton; treasurer, T. L. Cro- 
teau, both of Portland. 

Wheelock-Hammond Heating Co., Bir- 
mingham, Ala., capital $^,000. Incorpora- 
tors: Charles F. Wheelock, Jr., L. W. 
Hammond and Henry Fitts. 

Rector St. Louis Heating Co., 1236 
Olive street, St. Louis, Mo., capital $500,- 
000, to manufacture and install heating 
plants. Incorporators: C. C. Taliaferro, 
Jr , and J. A. Rector, both of St. Louis; 
and J. Saulsbury, Wilmington, Del. The 
concern is a Delaware corporation. For 
the last year Messrs. Rector and Talia- 
ferro have operated a factory in Pitts- 
burg in partnership. They opened the 
Olive street offices a few weeks ago, and 
the company will later erect a factory 
in St. Louis. Application has been made 
to operate in Missouri. The officers of 
the new concern are: President, Alcoran 
Rector; vice-president and general man- 
ager, Charles C Taliaferro, Jr. James 



Saulsbury is the resident Delaware di- 
rector and will have an office in Wil- 
mington. Mr. Rector is the engineer for 
the Rector Gas Lamp Co., of New York. 



Contracts Awarded 

Schwers Bros., Milwaukee, Wis., heat- 
ing new Shawano County asvlum. 

Elliott & Barry Engineering Co., St. 
Louis, Mo., heating parochial school and 
residence in Bowling Green, Ky. 

W. G. McPherson Co., Portland, Ore., 
heating and ventilating Bannock County 
jail and court house at Pocatello for 
$2,975- 

McGinness Co., Pittsburg, Pa., heating 
new $125,000 Y. M. C. A. building at 
New Castle, Pa. 

James Hoog, St. Paul, Minn., heating 
and ventilating state reformatory at St. 
Cloud for $4,650. 

H. G. Newman Plumbing Co., Evans- 
ville, Ind., steam heating and plumbing 
new Fendrich cigar factory for $35,000. 
The power plant, included in the con- 
tract, will have boilers aggregating 300 
hp., two generating sets and complete 
lighting system. 

John F. Dalton, New York, heating 
Cincinnati federal building, for $11,837. 

Dewstoe & Brainerd Co., Cleveland, 
O., heating and plumbing Detroit Free 
Press building, Detroit, Mich., for 
$40,000; also heating and plumbing Buf- 
falo General Electric building in Buffalo, 
N. Y., for $40,000; also heating and ven- 
tilating new plant for the Taylor & 
Boggis Foundry Co., Cleveland. Four 
150 hp. boilers will be installed and a 
vacuum system of heating used. 

Chafer Co., Cleveland, O., heating Stat- 
ler Hotel, Cleveland, for $120,000. The 
plumbing contract for this building went 
to the Dewstoe & Brainerd Co., Cleve- 
land, at its bid of $140,000. 

Bradlee-Chatman Co., Boston, was the 
lowest bidder for the heating of the new 
city hospital buildings at Haverhill, 
Mass., its figures being $15,500. Other 
bidders were the Hern-Furlong Co., Bos- 
ton, $t6,6oo; Pierce & Cox Co., Boston, 
$17,227; A. B. Franklin. Boston, $17,757; 
F. O. Sawyer, Haverhill. $18,000. 

Pierce & Cox Co., Boston, Mass., boiler 
installations at the Consumptives' Hos- 
pital for $2,847. 

E. O. Nay Co., Los Angeles, Cal., heat- 
ing and ventilating Polytechnic High 
School building at Pasadena, Cal.; the 
plumbing contract went to Munger & 
Munger, Pasadena, at their bid of 
• $27,448. 

H. G. Newman Plumbing Co., Evans- 
ville, Ind., steam heating, ventilation and 
plumbing for the junior high school at 
Evansville, for $26,000. 
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American Foundry & Construction Co. 

Pittsburgh, Pa. 



PIPI?^G EQUIPMENT FOR POWER 
PLANTS, MILLS, FACTORIES, ETC., IN- 
STALLED OR READY FOR INSTALLA- 
TION FOR SATURATED OR SUPER- 
HEATED STEAM, EXHAUST, HOT AND 
COLD WATER, HYDRAULIC, FOR ALL 
SERVICES AND PRESSURES. 

MANUFACTURERS OF IRON, STEEL and 
BRASS VALVES, FITTINGS, FLANGES and 
COCKS; PIPE BENDS UP TO AND IN- 
CLUDING 30-IN., ALSO PIPE RAILINGS. 

IRON, SEMI-STEEL and BRASS 
CASTINGS. 



CENTRAL DISTRICT HEATING 



LICENSED AGENTS OF "CRESCENT" 
TUNNEL AND CONDUIT HEATING 
SYSTEMS. 

EXPANSION JOINTS, ANCHORS, TRAPS, 
METERS, VACUUM VAL\T:S, HEATERS, 
RADIATOR VALVES. 



BRANCH OFFICES 
NEW YORK PHILADELPHIA CHICAGO OMAHA 
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Robert Dalzell, Jr. Co., San Francisco, 
Cal., Iiot water heating system in the 
new buildings of the Santa Clara Col- 
'lege; also steam heating new McDon- 
ough Theatre building in Oakland. 

■ 

Business Chances 

Milwaukee, Wis. — The trustees of the 
various county institutions are discuss- 
ing plans for a central lighting and heat- 
ing plant for the five county institutions 
at Wauwatosa. The proposition has been 
the principal subject for. discussion at 
two recent meetings. 

St. Paul, Minn. — Plans and specifica- 
tfons for the University's new central 
heating plant have been adopted by the 
regents' building and grounds commit- 
tee. The plans as submitted by Prof. 
John Flather and Architect Clarence 
Johnson estimate the cost of the plant 
at $180,000. It is planned to complete 
the plant in time for its use next fall. 

Washington, D, C. — Sealed proposals 
will be received at the office of the Su- 
pervising Architect, Treasury Depart- 
ment, for the following-named work: 

Until January 12, 1912, for the construc- 
tion, including plumbing, gas piping, 
heating apparatus, electric conduits and 
wiring and interior lighting fixtures for 
the United States post ofhce at Mans- 
field, O. 



Until January 13, 1912, for the con- 
struction complete of the United States 
post ofhce and court house at Bis- 
marck, N. D. 

Until January 18, 1912, for the con- 
struction complete for the United States 
post office and court house at Walla 
Walla, Wash. 

Until January 29, 1912, for the con- 
struction complete for the United States 
post office at Santa Barbara, Cal. 

Trade Literature 

Radiation for November, 191 1, the new 
publication of the United States Radiator 
Corporation, contains the opening article 
in what promises to be a notable series 
on "Scientific Management as Applied 
to the Heating Industry." The author 
is Charles S. Kellum. An illustrated 
article on "The Land of Porcelain 
Stoves," by Marion McLaughlin, includes 
photographs of stoves of this material, 
showing, by the variety of their forms 
and decoration, the place they formerly 
occupied in the furnishings of the room. 
The serial articles on "Heating Buildings 
with Steam" and on "Fuel Draft" are 
continued. 

Mathematical and Drawing Instru- 
ments are featured in a new circular is- 
sued by the Keufifel & Esser Co., 127 
Fulton street. New York. The circular 



PATTERSON HOT WATER HEATERS 



^HOT WATf R 
OUILE I 




cnAMBEB ^g built in various 
E.MAusT types and styles for 
""-" use with 



EXHAUST 
OUTLET 



CO1.O WA»I r 
IN, J 



EXHAUST or 
LIVE STEAM 



or in connection with 



LOW PRESSURE HEATING SYSTEMS 



All the HOT Water wanted, as 
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The First Authoritative Handbook on District Heating 

CENTRAL STATION HEATING 

BY 

Byron T. Gifford 

MEMBER AMERICAN SOCIETY OP HEATING AND VENTILATING ENGINEERS, 
JUNIOR MEMBER AMERICAN SOCIETY OF MECHANICAL ENGINEERS 

200 Pages, with 42 Figures, including 40 Pages of 
Miscellaneous Engineering Data 

Size 6 X 91^ in.. Bound in Flexible Leather 

Now Ready for Delivery By Mail, Postpaid, $4.00 



CHAPTER I— IN GENERAL 

Unit of Measure. Advantages of Central Station Heating. 

CHAPTER II— PIPE LINE LOSSES 

Loss from Radiation. Table of Square Feet of Surface in Pipe. Table of Unit Radiation Loss. 
Efficiency of Underground Covering. Loss from Leaks. Loss from Friction. Loss from 
Botli Friction and Radiation. Pipe Capacity Tables. Value of Good Insulation. 

CHAPTER in— PIPE LINE DESIGN IN GENERAL 

Hot Water System. Steam System. Steam System (Return). Percentage of Line Loss. Map 
of One-Pipe Steam Sj'Stem. Map of Two-Pipe Steam System. Map of Multiple Water Sys- 
tem. Map of Belt Water System. Comparison of Systems. Tunnel and Conduit Construc- 
tion. Notes on Construction. Notes on Repaving. 

CHAPTER IV— RATES IN GENERAL 

Temperature Control. Heat Consumption Tables. Heat Pro-Rating Table. Maximum Demand 
Rate. Fixed Charges; Operating Costs. 

CHAPTER V— THE HEATING STATION 

Steam Systems. Water Systems. Boilers. Pumps. Reheaters. 

CHAPTER VI— OPERATION AND MAINTENANCE 

Pressure Required in Heating Mains. Pressure Required in Hot Water Mains. Regulating Flow 
of Water. Temperature Required in Hot Water Heating Mains. Schedule of Temperatures. 
Notes on Maintenance. Pipe Line. Station. Traps, Meters, etc. Percentage of First Cost. 

CHAPTER VII— MANAGEMENT 

Notes in General.' New Business Department. 

CHAPTER VIII— FRANCHISES 

Notes in General. Outline of a Franchise. Steam and Hot Water Franchise. Steam Franchise. 
Hot Water Franchise. 

CHAPTER IX— BinLDING EQUIPMENT IN GENERAL 

How to Figure Radiation. Table of B. T. U. Emitted per Square Foot per Hour Through Various 
Materials. Percentage Curve. Data Sheet. Maps of United States Showing Average and 
Minimum Temperatures Recorded, Wind Effect. Location of Direct Radiators. Tempera- 
ture Control. Pipe Covering. 

CHAPTER X— MISCELLANEOUS DATA 



This w^ork presents tKe most a.dvanced practice in central station 
Keating, both steam and hot water, a^rvd is an invak-Iviable gviide, not 
only to tKe engineer, but to murvlcipalltles aLnd public service 
commissions where district heating Is being, or ^vill be, used. 
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includes descriptions and price lists of 
drawing papers, pocket cases of draw- 
ing instruments, xylonite and pearwood 
triangles, T squares, draftsmen's scales, 
drawing boards and Columbia drawing 
inks. 

Tapley Elevated Truck is a unique 
combination hand truck and platform, 
made by the Tapley Specialty Co., New 
York, shown in new circular matter. It 
is intended to do awaj^ with the extra 
handling of material. One motion raises 
or lowers truck, enabling it to slide un- 
der the platform or release itself from 
the platform, as the case may be. 

Detroic "500" Lubricator for Air Com- 
pressors is the subject of a new circular, 
which includes description, directions for 
operating, sectional views and price lists 
of parts. An important feature of this 
device is that it can be started and stop- 
ped without changing the feed and pres- 
sure adjustments — in fact, without touch- 
ing them. This lubricator has three 
valves. The oil valve controls the ad- 
mission of oil to the feed valve, which 
in turn regulates the rate of feed. A 
valve in the support arm prevents exces- 
sive back pressure, which would cause 
the dropping oil to spatter the sight feed 
glass. The oil valve allows a permanent 
adjustment of the feed and pressure 
valves because it alone controls the ad- 
mission of oil to the feed, and the other 
valves do not have to be turned off to 
stop the feed or turned on to start it. 
The lubricator is made in regular and 
extra heavy types, the latter for pres- 
sure up to 300 lbs. and over. The direc- 
tions include methods of connecting the 
lubricators to air compressors and to gas 
engines. 

Moline System of Vacuum Vapor 
Heating described as a system of noise- 
less heating by vapor, designed to oper- 
ate naturally and without pumps, traps 
or automatic radiator valves, is the sub- 
ject of an ambitious and handsome cata- 
logue just issued by the Moline Vacuum 
Vapor Heating Co., Moline, 111. In fur- 
ther explanation of the operation of this 
system, the catalogue states that the Mo- 
line system is vapor heating with a vac- 
uum attachment. It is installed in con- 
nection with two-pipe steam heating 
systems, and the special devices include 
Moline radiator supply and return valves 
on the radiators to give positive control 
of their heat delivery and Moline air 
trap and vacuum valve to quickly dis- 
charge air from the piping and radiators 
and to keep it out. The only opening on 
a Moline system is on the air trap, usu- 
ally installed at the basement ceiling. 
The catalogue gives detailed views of 
the radiator valves, showing, the interior 
construction, ejector and condenser, the 
Moline air trap and the Moline vacuum 
valve. A typical installation for a resi- 
dence is shown by diagram and the vari- 



ous operations of the S3^stem described 
at length. The company states that the 
Moline system is sold only through repu- 
table contractors on a cooperative basis. 
The catalogue includes views of a num- 
ber of typical buildings in which success- 
ful installations have been made of this 
system of heating. Sizes 7^4 x ioj4 in- 
Pp. 24. 

Graphite for November, 191 1, reprints 
the figures obtained by Prof. C. L. Nor- 
ton, of Boston, Mass., on the loss of 
heat at 200 lbs. pressure from bare pipe, 
which were first published in the Pro- 
ceedings of The American Society of 
Mechanical Engineers. Taking the 
amount of heat radiated from a new pipe 
as 100, Prof. Norton obtained the follow- 
ing relative values for the heat radiated, 
under similar conditions, from pipe 
treated as indicated: 

LOSS OF HEAT AT 200 LBS. PRESSURE FROM 
BARE PIPE 

New pipe : 100 

Fair condition 116 

Rusty and black 119 

Cleaned wtih caustic potash, inside 

and out 116 

Painted dull white 120 

Painted glossy white 100.5 

Cleaned with notash again 116 

Coated with cylinder oil 116 

Painted dull black 120 

Painted glossy black loi 

J-M Roofing Salesman for December, 
1911, the publication of the Cleveland 
branch of the H. W. Johns-Manville Co., 
New York, contains photographic views 
of the new Cleveland Athletic Club 
building, in which 130 squares of J-M 
asbestos and asphalt built-up roofing 
(Gillett system) were used. A view is 
also shown of the club's $10,000 swim- 
ming pool. In addition to the pool it- 
self, the shower baths and spaces under 
the rubbing tables are waterproofed with 
6-ply J. J-M asbestos and asphalt water- 
proofing. 

McNab & Harlin Mfg. Co., New 

York, has issued its 191 1 (eleventh edi- 
tion) catalogue, covering its line of brass 
and iron goods for steam, water and 
gas. Special attention is called to the 
change in style of some of the old pat- 
terns of valves and to the increase in 
the variety of goods manufactured by 
the company, notably extra heavy iron 
body globe and angle valves, outside 
<crew and yoke iron body gate valves, 
indicator posts, iron body Jenkins disc 
A-alves, ston and check valves combined, 
oil country. The company states that it 
has adapted its patterns and machinery 
to meet the increase in steam pressures 
wliich are now being used. The com- 
pany, as already announced, has discon- 
tinued its jobbing business and now 
ships direct from its factory in Paterson, 
N. J. Size 5 X 7% in. Pp. 37i- 
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Important Voints in Gra-Vity Hot Water 

Heating 

By John Jaeger 



\Miy has the hot water system of 
heating a comparatively restricted field 
of application in the eastern part of the 
country, at least, and why is it not em- 
ployed more frequently as a heating 
medium for dwellings and houses of 
all kinds? 

Those who are familiar with the sys- 
tem justly claim that it has many ad- 
vantages over an ordinary steam heat- 
ing plant. One of the very strong 
points is its adaptability to different 
outside temperatures in varying the 
temperature of the system as a whole. 

Anybody who comes in to a house 
heated by hot water can feel a certain 
difference of the heated room in favor 
of the hot water system. The air 
seems milder at the same temperature 
and that peculiar smell of roasted dust, 
always objectionable in a steam-heated 
room, is wholly eliminated, - as the 
heated surfaces in a properly managed 
hot water system should never be so 
hot as to roast the dust lying on such 
surfaces. 

The first cost of a hot water heating 
system is greater, compared to a sys- 
tem where steam is used as the heating 
medium, and this item, of course, 
counts largely when the decision is 
made by the owner. The operating 
cost, however, is decidedly in favor 
of the hot water system when properly 
operated. Possibilities of freezing of 



the system can, when proper care is 
taken, be wholly obviated and pos- 
sible flooding of the house is such a 
rare occurrence that it should not be 
of any importance when the selection 
of the system is made. 

One unfavorable point of some 
weight, however, is the performance 
of a badly-proportioned hot water 
heating system where the owner is 
constantly complaining of not getting 
the necessary heat where or when he 
wants it. This is a case where a black 
sheep blackens the whole herd. 

It can be stated frankly that most 
of the designers of hot water systems 
do not take the painstaking care to 
proportion the pipe sizes according to 
good practice and go at it in too crude 
a manner, using a rule of thumb for 
the connections and mains. Naturally 
the results with the system will be af- 
fected accordingly. Knowing the 
theory of the operation of a hot water 
system one understands at a glance 
that the engineer who lays out a 
poorly-proportioned design is natur- 
ally to be blamed for the prejudice 
against the hot water system. 

To proportion the imping of a hot 
wnter system one has to bear in mind 
that the gravity action of the water 
has to be taken as the moving force in 
the system. 

The capacity of a pipe in such a 
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heating- system depends, therefore, on 
the temperature diiterence between 
supply and return water and the per- 
pendicular distance between radiating 
surface and relieating apparatus. 

The accompanying- table brings out 
this point. Assuming the supply tem- 
perature of the water to be 185° F. 
and allowing- 36° drop in temperature 
of the water to 149° we would have an 
approximate mean temperature of the 
water of about 170° F. in the radiator. 

This temperature difference creates 
a pressure of about 0.148 in. of water 
head for each foot of height. If we 
further assume a distance between the 
center line of the boiler and the 
center line of the heating surface at 
the different floors we obtain the avail- 
able heads shown in Column 3. Still 
further assun-iing the run of the main 
and connections between boilers and 
radiators and back again and using for 
elbows, valves and radiators the 
equivalent resistance in feet of the 
pipe we obtain the figures shown in 
Column 4. 

The factor shown in Column 5 is 
obtained by tlie available head divided 
by the maximum single run of equiva- 
lent pipe. 

Column 6 2:ives the amount of heat- 
ing surface in square feet, figured at 
170 B. T. U. per square foot, supplied 



for the corresponding drop in pres- 
sure. 

The verification of the given 
amounts can be obtained by reference 
to any table giving the amount of 
water supplied through dift'erent sized 
pipes at varying velocities, for to each 
velocity there is a corresponding fric- 
tional head. Column 6 shows very 
distinctly what a i in. pipe, for in- 
stance, will do under the assumed con- 
ditions. It will su])ply about 57 sq. 
ft. on the basement ceiling, on the first 
floor 70 sq. ft., on the second floor 
almost double the amount for the first 
floor or about 130 sq. ft., on the third 
floor 160 sq. ft. and 175 sq. ft. on the 
fourth floor. 

If a hot water job is laid out on the 
assumption that a certain size pipe 
will deliver just one certain assumed 
amount of heat immaterial of the lo- 
cation of the radiating surface, it will 
not be suqirising to see the system 
work very Ijadlv, the first floor radia- 
tors failing to get warm for a long time 
when the higher placed radiators have 
too much heat. 

After the hfit water heating job has 
been completefl by the contractor the 
system should be regulated in such a 
manner that all the heating surface 
should get warmed at the same time 
and all the return connections from 



TABLE SHOWING BASIS FOR FIGURING GRAVITY HOT WATER HEATING 

Supply water temperature 185° F. 

Return -water temperature 149° F. 

Drop in temperature 36° F. 
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Basement.. . 
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0.52 


80 


0.(K)05 


11 


'32 


57 


127 


180 


First floor. . . 
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0.89 . 


100 


0.0089- 


13 


39 


70 
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221 


Second floor. 


19 


2.8 


' 125 


0.0224 


22 


62 
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238 


377 


Third floor. . 


31 


4.6 


150 


0.0307 


26.5 


74 


160 


290 450 


Fourth floor. 


42 


6.2 


175 


0.0355 


29 


81 


175 


314 490 
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the radiators have about the same tem- 
perature. 

To accompHsh this it will always be 
necessary to throttle most of the valves 
in the higher stories or open the valve 
just a certain number of turns which, 
however, invariably will be violated by 
the occupant of the room in not pay- 
ing- any attention to probable instruc- 
tions. Inserting washers with holes 
punched through them is done quite 
often with good results. 



From the accompanying table we 
learn, therefore, that it is of great 
importance in a hot water system to 
proportion the pipe sizes very carefully 
according to the available head and, as 
the commercial pipe sizes will be either 
too large or too small than those re- 
quired for certain given conditions, 
the regulating, testing and inserting 
resistance, are of vital importance to 
the satisfactory working of a hot water 
heating system. 



He Citing a StAfimming Vool^ 

By C. Teran. 



A swimming pool is generally a 
luxUry, not a necessity. For this rea- 
son not many are built, and a descrip- 
tion of the system installed for Mr. 
Herbert Coppell at Tenafly, N. J., 
may prove of interest. 

It is housed in a building of one 
story, and includes the ' pool room, 
two dressing rooms, boiler and coal 
rooms, all on the ground level. The 
pool is sunk below grade, is built of 
concrete, waterproofed and lined with 
English size enameled brick. It is 38 
ft.Tong, 15^ ft. wide and 6 ft. mean 
depth below water level. The cubical 
contents are, therefore, 3,534 cu. ft. 

The heating plant was designed to 
heat this volume of water in 10 hr., 
or at the rate of 353 cu. ft. an hour. 
Ten hours is a convenient length of 
time for heating- the water, because 
the required apparatus is not specially 
large. If the apparatus was much 
smaller it would, of course, require a 
longer time to heat the water, and this 
time added to that necessary to empty 
and clean the pool would make the 
period of time which the pool wouM 
be out of commission too long. The 
time required to empty and clean this 
pool is 4 to s hr. 

The installation includes two cast- 
iron sectional boilers, a Berryman 
service heater and a filter. The water 
is reduced to 30 lb. pressure on enter- 
ins: the building. It is then heated 

♦Presented at the annual meeting of the American 
Society of Heating and Ventilating Engineers, New- 
York, January 23-25, 191?. 



in the Berryman heater by steam 
generated in the boilers, and it is then 
filtered and discharged into the pool. 
For filling a main inlet it used ; this 
enters the pool at the deep end near 
the bottom ; there is also a nozzle 
above the waterline wdiich is used to 
produce a spray over the pool. 

On account of the proximity of the 
walls of the pool to the outside ground 
a loss of heat in the water was anti- 
cipated and provision made to replace 
the loss. Careful consideration was 
given to the various methods that 
could be used to accomplish this pur- 
pose, and injecting water heated to a 
high temperature into the filled pool 
was decided upon. The reason for 
using a high temperature is that the 
water is not taken from the pool to 
be reheated, as this would necessitate 
a circulating pump, but fresh water is 
used, and by heating it to a high tem- 
perature a minimum quantity of water 
is required and. less coal burned. 
Steam was not considered a good 
medium, because it imparts a peculiar 
odor to the water, due perhaps to 
the presence of oil in the boiler. The 
water is injected at four points on 
each side of the pool near the bottom, 
through nozzles passing through the 
brick 'lining and flush with it. This 
arrangement gives a good distribution, 
ancf is neat in appearance. It is found 
that during the winter months the 
water loses 2 to 3° F. in 24 hr. 

In filling the pool the water is 
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heated to 75° F., which, on account screens; the boiler is rated at 1,000 

of heat losses in transit, etc., gives an sq. ft., and has a grate 21 x 27 in., or 

ultimate temperature of 70° F. The about 4 sq. ft. 

water injected to make up the heat The service heater was specified of 

loss is heated to 180° F. proper size to heat 2,800 ^gals. of 

The lar?e boiler is used to heat the water per hour from 40 to 80° F. with 

water when the pool is being filled, low pressure steam, and it was left to 

This was computed as follows : the manufacturers who furnished it to 

, , , , , , design the proper size heater for this 

g:iScterofTa\fr?St ''''"'•"■ d.-'ty. The fil.er was specified in a 

heated per hour 353 cu. ft. similar manner. i\o automatic tem- 

i'ounds of water to be perature control was installed, and 

heated perhour 353x62.4 = 22027 ^^^^ ^izs been found necessary. An 

""Setie^^rorS t°o even temperature of tlie water is at- 

75 = 350 tained by maintaining a steady fire and 

Heat units transmitted regulating the flow of water by hand. 

U062ToS.^". . ^.°": 771.000 B.T.U. , ^s a matter of precaution against a 

Coal necessary to be leaky pool the water pipes were 

burned per hour 771,- installed SO that they do not pass 

000 H- 8000 96 lbs. through the waterproofing of the wall 

Grate area 96 - 8 12 sq. ft. ^ ^f ^^^ p^^j ^^^^^^ ^^^ waterline. This 

A boiler having a grate 40 in. wide was accomplished by installing the 

by 48 in. long was installed. The pipes horizontally under the floor of 

other boiler shown is used to heat the the pool room and dropping branches 
building and to heat the water injected to the proper depth in the pool be- 

into the pool to make up the daily loss tween the waterproofing and the brick 
of heat; by this arrangement, the lining. All concealed water pipes are 
necessity of keeping a fire in the large brass ; other pipes are galvanized iron, 
hoiler is avoided. As there was no The pool, which may be considered 
sure method of perdetermining the an experiment, has been so satisfac- 
loss of heat of the water in the pool, tory that Mr. Coppell has ordered 
in selecting this boiler liberal allow- built a much larger pool, 44 ft. long 
ance was made for this purpose above by 26 ft. wide, with the addition to 
what is required to heat the building, his house and the equipment for the 
The amount of direct radiation in the new pool has been designed on the 
huilding is 400 sq. ft., all behind same principles as the one described. 



Vacuo Hot Wafer Heating bjr Forced 

Circti ta fio n 

By Ira N. Evans 



An exhaustive discussion of forced 
hot water heating, contained in a 
paper by Ira N. Evans, presented 
at the recent Annual Meeting of the 
American Society of Heating and 
Ventilating Engineers, included some 
valuable cur\"es. showing the opera- 
tion of the plant in the Hoboken ter- 
minal of the Lackawanna Railroad. 
On account of the length of this 
paper it is necessary to defer the pub- 
hcation of the plant operation figures 
to a later issue. 

The principal points of Mr. Evans' 



general discussion of the subject of 
forced hot water heating are pre- 
sented herewith : 

Hot water heating by forced circu- 
lation has been on the market in var- 
ious forms for about 18 years, but the 
majority of owners and engineers 
have but slight conception of its possi- 
bilities, as there is a dearth of litera- 
ture on the subject. All systems of 
hot water forced circulation require a 
pump in the circuit, but differ in the 
forms of heaters and their connections 
and methods of handling the steam 
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and condensation. In the first instal- 
lations the pumping capacity was com- 
paratively small in proportion to the 
heating surface and this error has 
caused many installations to be ineffi- 
cient to operate and costly to install. 
The hot water system by forced 
circulation comprises the following 
apparatus in a completed circuit: 

1. A live steam heater utilizing 
steam direct from the boilers under 
high pressure; 

2. An exhaust heater for the use 
of ej^haust steam from power either 
at atmospheric pressure or below; 

3. Two turbine pumps either motor 
or steam turbine driven for the 
mechanical circulation of the water. 
The pumps and heater should be con- 
nected by the water pipes in series 

V with by-passes and valves, as shown 
in Fig. I. 

4. Mains, piping and radiators, 
which transfer the heat to the space 
heated, thus completing the circuit. 

There have been many variations of 
the arrangement, none of which have 
proved so satisfactory in operation. 
Hot water boilers have been used, dis- 
placing the live steam heater, and a 
reducing valve connection is simetimes 
made to the exhaust heater for a live 
steam connection when the exhaust 
steam is insufficient. The use of hot 
water boilers is obviously poor prac- 
tice, as the regular steam boilers when 
not operated for power are available 
to furnish live steam for heating. The 
hot water boilers would be idle in 
summer and the fires are difficult to 
regulate to suit outside temperature 
changes. 

An arrangement advocated is the 
placing of the live steam heater and 
exhaust steam heater in parallel as 
regards the water connection, but this 
has the effect of reducing the capacity 
of the heating surface in the heaters 
if used together as only one-half of 
the water in the system flows through 
each heater, reducing the velocity. 
The higher temperature steam avail- 
able in the live steam heater over the 
temperature of the exhaust, in the 
other makes the advantage of the 
scries connections apparent. 

The live steam heater as indicated 



in Fig. I, is placed over the boilers as 
high as conditions will permit to ob- 
tain a gravity return for the all live 
steam used on the system. The con- 
densation ^:eturns to the rear drums of 
the boilers by gravity at nearly the 
same pressure and temperature as the 
water in the boilers. When the con- 
densation of the steam is so heavy 
that the pressure in the heater is re- 
duced below that of the boiler to an 
extent greater than the column of 
return water between the level of the 
water in the heater and the water line 
of the boilers, the operation is as fol- 
lows: An injector tee J and a separ- 
ate I -in. steam line from the boilers 
inject the water back into the boilers 
and overcome the difference in pres- 
sure between the heater and boiler. 
This injector will generally be 
required if there is less than 10 ft. 
between the water line of the boilers 
and the bottom of the heater under 
conditions of extreme service. 

When only a portion of the heater 
capacity is required the steam valve to 
the heater is throttled to the point de- 
sired and the condensation covers the 
tubes, thus reducing the amount of 
exposed heating surface automatically 
without interfering with the equal 
expansion of the tubes and the shell. 

When the throttle valve on the 
heater is wide open and a further 
capacity is desired, the injector tee is 
employed. The fact that the bottom 
of the heater is full of water at a 
lower temperature and pressure than 
the boiler makes the conditions favor- 
able for the action of the injector. It 
should not be unnecessarily used ; 
warning is given by a slight snapping 
in the return pipe which shows that 
it is emptying. 

When a pump and receiver are 
used with a live steam heater the 
latent heat in the exhaust of the pump 
neaijy^ equal or exceed those in the 
returned water, and as a rule a vaoor 
pipe is provided on the receiver and 
a drain trap is placed between the 
receiver and the heater. Part of the 
discharge from the trap will re-evapo- 
rate because the pressure is lowered 
and is lost throucrh the vapor pipe. 
The difficulties with pumps handling 
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condensation at high temperatures are 
well known. 

In practice there is nearly the same 
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loss and effect in passing steam 
through a reducing valve, due to wire- 
drawing, etc., as passing the steam 



through a steam engine, notwithstand- 
ing the superheating effect. 

The boiler steam is surrounded in 
the heater by the circulated water and 
except for the slight radiation from 
the efficiently covered shell any loss 
by releasing the pressure from the 
condensation is impossible. Both 
water and steam circuits are hermeti- 
cally sealed and what heat is not 
passed into the heating system must 
go back to the boiler in the condensa- 
tion under nearly the same pressure 
and temperature as the boiler steam, 
only the latent heat being utilized. 
This is in direct contrast to the method 
of reducing the boiler steam to nearly 
atmospheric pressure and handling the 
condensation by a pump or other 
method involving a release of pressure 
and loss of vapor and condensation. 

The losses are due largely to the 
conditions of practical operation and 
in many cases would not appear in a 
theoretical discussion. They may be 
considerable when the vacuum pump 
of an exhaust-steam apparatus re- 
quires a stream of injection water as 
large as ij4 in. to cool the return, as 
this is entirely overflow with refer- 
ence to the heating system itself. If 
a live steam heater of a hot water sys- 
tem is connected with pumps or traps 
its economy is destroyed and the live 
steam may just as well be turned 
directly into the exhaust heater. 

For the above reasons when live 
steam is handled direct to the boiler 
by the injector method there is a 
saving of about lo to 15% on the 
amount used and the difficulties in the 
proper connection of a return trap are 
avoided. 

DESIGN OF LIVE STEAM HEATER 

The live steam heater should have a 
capacity sufficient to heat the water 
for the entire plant under maximum 
conditions without the exhaust heater. 
When operating on a condensing 
plant the connection between the 
engine or turbine and the condenser 
are made as indicated ; the amount of 
vacuum on the heater regulates the 
water temperature and is controlled 
bv opening or closing the valve X. 
There mav be full vacuum on the con- 
denser with other units exhausting 
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into it. The dry-air pumps and con- 
denser circulating jiumps are not 
shown. The hot-well pumps handle 
the condensation from the condenser 
and heater and are cross-connected. 
They discharge to the open teed-water 
heater. If the heater can be placed 
above the condenser the same hot-well 
pump could handle the condensatioi^ 
from both. 

The remainder of the valves about 
the heater are for shutting it out when 
operating under full vacuum. This 
change is made with this arrangement 
wdthout stopping the main machine. 

It is impossible to get perfect opera- 
tion under all conditions by combining 
the heater and condenser in one ma- 
chine. The power determines the 
amount of steam furnished and the 
rate per kilowatt-hour is fixed by the 
amount of vacuum desired to heat the 
hot water for any given condition of 
outside weather. When the plant is 
to be operated non-condensing the 
steam connection to the exhaust 
heater leads to the atmosphere in the 
usual manner without a back-pressure 
valve. The only reason for usmg a 
back-pressure valve occurs when tlie 
exhaust heater is too small and it is 
desirous to raise the pressure and tem- 
perature of the exhaust steam. This 
has the efifect of increasing the 
amount of steam available by creating 
a back-pressure on the engines. It 
might also occur that when the 
exhaust steam just balances the heat- 
ing by the use of a relief valve a 
vacuum might be created by the heat- 
ing system corresponding to the tem- 
perature of the outboard water. 
When the live and exhaust steam 
heaters are connected so that the con- 
densation of both is handled by a 
pump and reservoir, the live steam 
heater might be omitted and a reducing 
valve and back-pressure valve connec- 
tion made to the exhaust heater. 

It will readily he seen that where 
the exhaust heater is oDerated below 
atmosphere a trap will be useless for 
removing the condensation unless 
sufiFicient fall is available. The two 
heater arrangement, as described, em- 
braces all the operating advantages of 
a high-pressure steam system and a 



low-pressure vacuum system without 
the disadvantages of either outside of 
the initial cost of heaters and pumps. 
The circulation on the water system 
is independent of the temperature of 
the medium. 

W hen the exhaust steam is inade- 
quate in extreme weather and suffi- 
cient in average weather, in the case 
of a non-condensing plant, it is 
economical to install a live steam 
heater with a drain trap, flashing the 
condensation into the steam space of 
the exhaust heater, with a pump to 
remove the condensation at the low 
temperature from the latter. During 
periods of moderate weather when the 
live steam heater is not required a 
vacuum corresponding nearly to the 
temperature of the outboard tempera- 
ture of the heating water may be 
carried. This would be uneconomical 
were a large quantity of live steam 
required nights on account of the 
necessity of pumping the condensation 
to the boilers. 

In the use of brass-tube heaters the 
construction has been the same as for 
feed-water practice, the water passing 
through the tubes with comparatively 
low velocity and small volume. In 
hot-water heating these conditions are 
reversed. The velocities in the mains 
should be from 5 to to ft. per second 
for satisfactory results anrl first cost. 
When the tubes are made small the 
friction head increases rapidly, and if 
the area is increased to minimize the 
friction head, the velocity is reduced. 
The author believes that nothing less 
than ij^-in. tubes should be used for 
this purpose to maintain the velocity 
through the heater and not increase 
the friction head unnecessarily. 

If a lo-in. main is taken, as an 
example at to ft. per second the re- 
ouired number of tubes of Y^^, T, \^/i 
and lYi-'m. diameter to give the same 
drop, in friction head per unit of 
length is shown in the accompanying 
table, and Ihe area will have to be 
increased proportionately and the 
velocity reduced. 

It is desirous to maintain high velo- 
cities through the heater to increase 
the transmission, and the u=e of small 
tubes defeats the very object except 
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Size of tube, inches 

Number of pipes having the same friction as 10-in. 



tube. 



Number of pipes having the same area as 10-in. 

pipe---- .• • -. .■■•;•. 

Ratio of reduction m velocity m maintaining same 

friction loss as occurring in the 10-in. pipe 

Increase in area in number of times, over the 10-in. 

pipe for the same friction per unit length 



H 


1 


IK 


IK 


651 


349 


170 


114 


149 


91.7 


52.6 


38.65 


0.22 


0.26 


0.31 


0.34 


4.54 


3.85 


3.23 


3 



2 

59 
23.4 
0.4 

2.5 



at the expense of friction head. It 
will be seen that the area would only 
have to be doubled with a 2-in. tube 
to obtain the same drop in friction, 
and if the area of the pipe was taken 
in 2-in. tubes doubling the friction 
head for the length through the 
heater, the velocity would be the same 
in heater as in the main, or lO ft. per 
second, and the friction head loss 
would not be excessive through the 
heater. If a j^-in. tube were used and 
the same velocity or area maintained, 
the friction would be 4^ times. 

PUMPS 

When the exhaust of the main units 
is sufficient, it is good practice to use 
one motor pump and one steam-driven 
pump for use when the main engines 
are inoperative. These pumps should 
be of the turbine type with hollow 
bronze followers of proper head and 
capacity. The connection should be 
made in series, as shown in Fig. i, and 
each pump should be of ample capa- 
city to handle the entire plant. As it 
is only the expense of one or two 
valves it is best to so connect them in 
series that both can be operated at the 
same time. The standard pump may 
be all right for the circulating head 
and too light for the static pressure. 
These data should be given the. manu- 
facturer that he may strengthen the 
casing if necessary. Solid follower 
pumps are very inefficient, and it is 
preferable to use high-speed hollow 
bronze follower turbine pumps with 
motors or steam turbines for prime 
movers. 

If the main is sufficiently large they 
can be operated in parallel, and then 
they are at a disadvantage when oper- 
ating singly. These connections are 
especially advantageous where the ex- 
haust steam is used under partial 



vacuum in extreme weather. The 
average temperature of the water 
may be reduced 5° or 10°, which 
counts heavily in the reduced vacuum 
required when near atmosphere. 
There is nothing gained by operating 
two pumps having the same head and 
volume in parallel when the mains and 
plant are designed so that one pump is 
sufficient. The frictional resistance of 
the piping is constant for a given velo- 
city, and varies as the square, and the 
only way the discharge can be in- 
creased is by placing the pumps in 
series and adding the operating head 
of each pump together. Piston pumps 
have been abandoned, as they are not 
applicable to low heads and large 
volumes, and with the static head 
balanced on the supply and return the 
pump valves make a racket that is 
heard throughout the piping system. 

The apparatus should be full of 
water with 15 lbs. above the static 
head, and entirely free from air for 
good results. The pumps should have 
to operate only against the friction 
head of the piping. The water should 
be circulated as rapidly as possible at 
all times, thus reducing the tempera- 
ture drop and the average temperature 
of the circulated water. Changing 
the temperature of the heating sys- 
tem by varying the amount of steam 
introduced into the heaters is better 
practice than varying the speed of the 
pumps and the circulation. 

The rapid circulation also increases 
the transmission of the surfaces in 
both heaters and the radiation there- 
by increasing their efficiency. 

It has been found by actual experi- 
ment that about 80% of the mechani- 
cal energy of the pump reappears in 
heat which is absorbed by the circu- 
lated water, therefore slightly raising 
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its temperature. The friction and 
consequent heat are caused by the 
rapid movement of the water against 
the sides of the pipe. As the exhaust 
steam from the prime mover of the 
pump is also used in the heater it will 
be seen that ample circulating power 
is not so expensive as at first con- 
sidered. 

EXPANSION TANKS 

There are two methods of provid- 
ing for the expansion of the water, 
one as shown in Fig. i with the ex- 
pansion tank at the base of the system 
and the other as in Fig. 2, where it 
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Fig. 2— EXPAXSIOX TAXK AND CONNEC- 
TIONS AT HIGH POINT 

is placed at the highest point. The 
cubic contents of the tank can be 
readily calculated in any case by 
allowing 150° rise in temperature 
and about lyi pints of water for each 
square foot of radiation. The tank is 
kept about 25% full of water. The 
water level is manipulated by hand by 
using the air pressure to force water 
into the system and is always under 
the eye of the operator who is immed- 
iately advised of any loss of water in 
the s3'stem by the change in the level 
in the tank. 

An automatic air trap releases dis- 
placed air at the -top of the system 
by opening when no water is present 
and closing when the water raises the 
float. In smaller installations and 
places where the construction com- 
pels the use of the overhead expan- 
sion tank with the water feeder, it 
should be arranged as in Fig. 2. 
Gauge glasses should be provided to 



show the water level in all cases. In 
large installations where air pressure 
is available, the arrangement in Fig. 
I is preferable. 

HOT WATER HEATING MAINS^ WITH 
FORMULA 

The mains should be designed with 
the use of a well-tried friction for- 
mula. The one the writer uses is 

1 V2 

h=f 

. d 2g 
and q = a V W in which 
h = loss in head in feet. 
f =z factor for different sizes and 

velocities. 
1 = length in feet, 
d = diameter in feet. 

V = velocity in feet per second. 

g = 32.2, or the acceleration of 

gravity, 
q = quantity per minute in, pounds, 
a =z area of pipe in square feet. 

V = velocity in feet per minute. 

W = density in pounds per cubic foot 
at the average temperature. 
The drop in head on all circuits 
should be nearly the same and equal 
to the total head of the pump. This 
makes the design of all mains de- 
pendent on the velocity and discharge 
which gives different size mains in 
many cases for the same amount of 
heating surface. 

PIPING DESIGN FOR MONTEFIORE HOME, 
NEW YORK 

Fig. 3 shows the riser diagram and 
scheme of arrangement of mains for 
the new Montefiore home, New York 
City, Arnold Brunner, architect, and 
A. M. Feldman, consulting engineer. 
This is a very- satisfactory arrange- 
ment. There is a single supply on the 
basement corridor ceiling and a separ- 
ate return for each building in the tun- 
nel, the arrangement thus enabling the 
engineer to control the circulation to 
each building independently. A valve 
and thermometer are provided at the 
return header in the engine room for 
each return. The separate return will 
not cost much more than a large single 
return and the advantages gained fully 
warrant the arrangement. All the 
buildings are supplied with an over- 
head system with single risers. The 
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radiators are shunted off from the 
riser with a i^-in. connection and 
there is a total of 60,000 sq. ft. of heat- 
ing surface on the plant. 

EXAMPLE SHOWING APPLICATION OF 
FORMULA 

An application of the method of 
working on the basis of the formula 
given may be made in connection with 
Fig. 3, particularly to find the relation 
of velocities in the main and shunt and 
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Fig. 3— riser DIAGRAM TO ILLUSTRATE 
SHUNT CALCULATION 

also the dropping temperature with a 
i^^-i'i- connection; thus: 

30^-2.3= 13 sq. ft. 
30 X 3 -^ 2 = 45 sq. ft. 
say, 70 sq. ft. of surface in the coil + 
150 = 220 sq. ft. 

Assume the maximum water tem- 
perature at 210° and the room tem- 
perature at 60° or 150° difference; 
also 1.8 B.T.U. as the transmission 
factor. Then 220 X 1.8 X 150 = 59'" 
400 B.T.U. per hour required. 
59,400 -^ 60 r= 1,000 B.T.U. per 
minute. 
Area of i>4 i"- pipe is 1.50 sq. in. ; the 

diameter 0.115 ft. 
Area of i^ in. pipe is 2.04 sq. in. ; the 

diameter 0.134 ft. 
Area of 33/2 in. pipe is 9.9 sq. in. ; the 

diameter 0.297. 

The length of the three i^-in. ; 
pipes to terms of i^-in. pipe is 
3 X 2.04 -f- 1.5 = 4.08. Thus the ve- 
locity in the coil will be 1/4.08 of that 
in the i%-\n. pipe. 

The velocity varies as the square, of 
the diameter 
(1/4.08) X 30 (ft.) = 30 -^ 4-o8 = 

7-35 ft. 
the length of i^-in. pipe to be 
equivalent friction of the three i^-in 
pipes. The relative lengths will be 
37.4 ft. for i}i-'m. and 30 ft. for the 
33^ -in. pipe. The drop in head re- 



gardless of velocity between points A 
and B will be the same for both shunt 
and main. 

For this discussion, we will assume 
the same friction factor, 0.02. 

11.^12 

h for 1 5^ -in. pipe = f^ 



S 



h for 3/4-in. pipe = f 



IV' 



Cancelling common factors : 

37.4 v^ - 30 V- 
0.02 X = 0.02 

.115 2g 0.297 X 2g 

I I.I I yl = 3.45 V- 

v^ - ^ 0.31 1 V- 

v^ = 0.56 V ; also v = 1.8 v' 

or the velocity in the shunt will be 

0.603 that of the main. 

9.9 -M44 X 6 X 60 = 24.75 cu. ft. 
. of water per minute flowing, assuming 
a 6-ft. per second velocity in the y/2- 
in. pipe determined previously by the 
requirements of the buildings supplied. 
Then 

9.9 X 1.8 v^ 1.5 v^ 

24-75 = 1 

144 144 

from the fact that the area of the shunt 
times its velocity plus the area of the 
main times its velocity must be equal 
to q or 24.75 cu. ft. per minute. 

3564= (17-82+ 1-5) v' 

3564 -h 19.32 = v^ = 184.5 184.5 .-^ 
60 = 3.07 ft. per second in the i^-in. 
shunt. 

3.07 X 1.8 = 5-53 ft. per sec- 
ond, the velocity in 3^-in. m.am within 
the shunt. 

solving for the friction head in both, 
which is equal, 
yi = 0.56 v; also V = 1.8 v^ 



1 



d 



and f = 0.0295 






h = 0.0295 



37-35 (3-07)' 



2g 



0.115 

37-35 (3-07)' 

h = 0.0295 

0.115 



2g 



h = 1.33 drop in head for the coil. 
When the radiator is first turned on, 
the contained cold water has to be 
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raised to the main and the pressure 
due to gravity which has to be over- 
come will be as follows : We will as- 
sume as a maximum the v\^ater in the 
main is 200° and that in the coil 50°. 
Water weighs at 

50° 62.41 lbs. per cu. ft. 

Water weighs at 

200° 60.14 lbs. per cu. ft. 

Differences 2.27 lbs. per cu. ft. 

2.2^ -J- 144 = 0.016 lb. per sq. in. 

h = 2.T) p, in which h is the head from 

Merriman's "Hydraulics." 

0.016 X 2.3 r=: 0.0368 ft. head for each 

foot of height. 

as there is a 15-ft. rise in the pipe, the 

head due to gravity to be overcome 

will be 

0.0368 X 15 = 0.55 ft. head. 
As the friction head is 1.33 ft., this 
will be sufficient to raise the cold water 
and start the circuit, and as the cold 
water is displaced, the 0.55 ft. head 
will be reduced to 1/15 when the coil 
is circulating normally, or 0.55 -i- 15 
= 0.036 ft. if the drop is 10°. 
1.5 -^ 144 X 60 X 3.07 — 1.92 lbs. per 

second. 
1.92 X 60 —1 15.2. lbs. per minute. 

1,000 B.T.U. ^ 115.2 = 9° drop in 
the coil under maximum conditions. 
This is not exactly correct, as the fric- 
tion factor for 3]/ -in. pipe is 0.025, 
and the velocity is 5.5 ft. per second, 
but it would not make any material dif- 
ference. 

ATR TRAPS 

Provisions should be made to relieve 
the air at all high points by automatic 
air traps, but using as few as possible. 
Any good drain trap turned upside 
down and .so constructed that the valve 
is above the water level when closed 
will answer the purpose. If the trap 
valve is not out of the water when 
closed, a slug will be blown out each 
time it discharges.' It should be so 
connected that a vacuum cannot be 
profluccd in the trap when it is closed 
and hold the water level hicrher than 
that in the svstem, thus preventing its 
operation. The discharcre should, in 
any case, be connected to some point 
so that if it does leak it will do no dam- 
age. 



A sketch of a common form of air 
trap is shown in Fig. 4. These must 
be carefully tested before being put 
in place, as they are very liable to leak 
and. not seat properly. Dirt will tend 
to accumulate in the outlet when the 
traps do not operate for a considerable 
time ; this dirt works down on the seat 
of the valve and prevents it from 
tightly closing. For these reasons the 
reversed steam-drain trap with its float 
and lever will give greater satisfaction, 




Guide for 
■Float 



Fig. 4— common FORM OF AIR TRAP 

there being more pressure to seat the 
valve. 

All radiators should be provided 
with key air valves whether needed 
or not. Where mains are reduced, ec- 
centric fittings or reducers should be 
used so that the level of the top of the 
pipe will be maintained without air 
pockets. The piping should be so ar- 
ranged and sized that no bypasses or 
short-circuits occur. The velocity 
necessary on a proper working hot- 
waler system should be something 
over 5 ft. per second in the mains, de- 
pending on the size, distance anrl total 
liead on the pump. 

Lock stop valves should never be 
used to equalize the flow for dift'erent 
sections of radiators ; in cases where 
this is made necessary the arrangement 
of mains is at fault. Individual regu- 
lation of the different sections should 
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be at the main header in the engine 
room onl}'. 

The same velocities cannot be used 
for the mains throughout on a hot- 
water system on account of the wide 
range in loss in head per unit distance 
of length for the dififerent pipe sizes. 
The mains cannot be designed prop- 
erly according to a constant number 
of square feet of heating surface for 
each commercial size, as the drop in 
temperature on the system, head on 
the pump and distance vary the dis- 
charge of water. A 2-in. pipe may 
take care of 2,000 sq. ft. of surface in 
one portion of a plant and be too small 
for 1,000 sq. ft. in another section. 
These points are mentioned as many 
plants have been laid out on this basis 
and may have worked fairly well, but 
due to poor and unequal circulation 
the main advantages of the system are 
lost, viz.. small drop in temperature, 
low temperature of outboard water in 
extreme weather. The entire system 
may operate on 10° higher tempera- 
ture of water just to meet the require- 
ments of a small percentage of the 
heating system. 

The proper discharge in gallons and 
total head should be carefully de- 
termined in advance so that the pump 
manufacturer may furnish a properly 
designed pump. It is then good prac- 
tice to see that he delivers what is 
called for by measuring the head and 
gallons after installation. Many cases 
have occurred where the manufactur- 
ers' test curves showed proper design 
and when the apparatus was installed 
an overload was found on the named 
capacit}' and head. 

RADIATION' FOR FORCED HOT WATER 
XO GREATER THAN FOR LOW-PRES- 
SURE STEAM 

Due to the practice of using low 
water temperatures and large differ- 
ences between the supply and return on 
gravity water systems, the idea has be- 
come prevalent that hot-water systems 
require more radiation than for low- 
pressure steam. This is not so as the 
circulation of steam, even when 
vacuum is applied, is apt to be hin- 
dered by air at times, or if the pres- 
sure is verv low and the connections 



are small, a vacuum may be produced 
in the radiator, thus cooling a portion 
of the surface because of the heavy 
condensation and inadequate steam 
supply. This occurs often on indirect 
radiation with cold air supply. 

In the case of hot water with forced 
circulation, due to the high specific 
heat of the water and a positive and 
rapid circulation, the transmission of 
the heating surface is greater than 
with steam for the same temperatures. 
If the water is operated at a tempera- 
ture of 200° average, with a drop on 
the system of 20° or less, the same 
amount of radiation will be ami)le that 
would be required for a steam system 
operated at atmospheric pressure, or 
212°. The maximum temperature of 
the water is determined entirely by 
that of the gases or steam used in the 
heaters. If high-pressure steam is used 
with no exhaust the water may be cir- 
culated up to 280° and a correspond- 
ing reduction made in the amount of 
heating surface installed over a system 
designed to operate on 200° and be- 
low. 

It is safe to calculate the radiation 
for water systems of this type in the 
same manner as for steam systems 
with the same temperature and cor- 
responding pressure, with the added 
assurance of a positive circulation. 

Leaks can be eliminated by proper 
testing, inspection and selection of the 
material entering construction. The 
fittings should be of the heavy water 
pattern, such as are required for 
sprinkler work, of good iron and 
tapped solid with no bushings, as they 
invariably are the source of leaks. 
Fifty pounds of steam should be used 
as an exDansion test on the piping 
before the radiators are connected. 
The radiators should be tested to too 
lbs. before beine placed in the build- 
ing and the whole system should then 
be tested to 100 lbs. before and after 
the radiators are connected and before 
the svstem is placed in regular service. 

All water radiators have a top an^l 
bottom connection to each section, and 
the supply connection is alwavs made 
at the top of the radiator. In this tvpe 
of radiator steam circulars 50% bet- 
ter than in the regular steam radiator 
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Fig. S— diagram OF HOT WATER HEATING SYSTEM 
PROPOSED FOR HIGH BUILrDINGS 
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with a single bottom connection, and 
the difference in price is very Httle. 
Owners and architects would do well 
to insist on the use of double-connec- 
tion radiators, whether steam or water 
were used, as the system would be in- 
terchangeable at slight expense and 
the circulation would be better. 

ARRANGEMENT OF FORCED HOT WATER 
HEATING SYSTEM FOR HIGH BUILD- 
INGS 

The hot-water system may be ap- 
plied to the highest buildings, the en- 



of stories, the power plant operated 
condensing all of the time and the 
heating system utilized as a condenser 
to the extent of its capacity at any 
given outside weather condition. To 
reduce the static pressure on the radi- 
ators the system is divided into sev- 
eral independent units, utilizing the 
steam from a common source. 

The arrangement shown contem- 
plates one supply and one return pipe 
to the various stories. Each floor is 
divided into one or more sections and 

Air Trap 

Ml. 




Fig. 6— one UNiT OF HEATING SYSTEM COVERING SEVEN FLOORS 



gines or turbines operated condensing 
and the temperature of the circulated 
medium varied so that without shut- 
ting off the radiation the rooms will 
not be overheated. The most economi- 
cal feature in the operation of such a 
system is the fact that the tempera- 
ture of the water can be varied from 
200° to 100° with a corresponding sav- 
ing in heat whether exhaust or live 
steam is used for heating. No more 
heating surface is required than for 
vacuum systems as the medium in zero 
weather is at the same temperature in 
both cases. 

Figs. 5 and 6 show diagramma- 
tically how a hot-water system may be 
arranged for a building of any number 



served by a single 13^ or i%-in. pipe, 
depending on the amount of surface 
and floor area, and the radiators are 
connected in shunt or out and back 
into the same pipe. This pipe may be 
run behind a removable base, or it may 
be run between the sleepers carrying 
the finished floor. Under these con- 
ditions a 15^-in. pipe will take care of 
1,000 sq. ft. of radiation and a i^- 
inch pipe wdll supply 600 to 800 sq. ft. 
of surface with the same drop in head. 
The live-steam heaters L, which are 
very small, connect with independent 
steam and return lines from the boil- 
ers ; the condensation is thus returned 
by gravity to the boilers without 
pumping or releasing the pressure. 
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Full boiler pressure niav be used, and 
by throttling the individual returns any 
temperature may be maintained by al- 
lowing the condensation to back up 
and to cover that portion of the tube 
surface not rec|uired in the live-steam 
heater. The returns need not be over 
1%- or i5^-in.-pipe. The pump capa- 
city need not be over 20 H. P. 

The only precaution necessary in 
this system is to be sure the exhaust 
pipe is air-tight ; this will present no 
difficulty if the proper material is se- 
lected' before erection. Each exhaust 
heater is provided with a single con- 
nection with a long drop and loop of 
pipe not over 2 in. in diameter. The 
intermittent siphon action of these 
lines will produce a vacuum and re- 
move the air. The lines lead to a 
header which is connected to the con- 
denser. A motor-driven pump should 
remove this condensation to the feed- 
water heater, where sufficient auxil- 
iary exhaust steam should be provided 
to raise its temperature to 212° before 
returning it to the boilers. 

On a job of this kind as much of 
the machinery should be operated elec- 
trically as possible so as to load the 
turbine; at the same time the units 
should be selected with regard to the 
heating load. 

Where possible, a driven well could 
be provided with an air lift to furnish 
the water supply for the injection 
which is evaporated by the cooling 
tower. After passing through the con- 
denser the water could be used for 



flushing the closets, providing an equal 
amount of cooler water to replace 
that removed, and materially assist- 
ing the action of the condenser. This 
arrangement would reduce the city- 
water bill for power and flushing 
purposes where well-water for boiler 
use would be unsuited, due to im- 
juirities. By installing a turbine the 
use of cylinder oil is eliminated and 
distilled water is obtained for the 
boilers. 

FRESH AIR SUPPLY IN PLACE OF CON- 
DENSER AND COOLING TOWER 

In case the building was not large 
enough to require a load that would 
warrant a condenser and a cooling 
tower, a fresh-air supply could be ar- 
ranged on the roof with a fan and in- 
direct stack connected to one of the 
hot-water systems. This would form 
an efficient air condenser, and the ven- 
tilation of the building could be ac- 
complished at the same time. This 
would be especially desirable where 
the average power load was some- 
what less than the heating" require- 
ments and not large enough to war- 
rant condensing apparatus. The fan 
system is indicated. The time the build- 
ing ventilation would be most desired 
would be in moderate, damp weather, 
when the heating system would be at 
low condensing capacity. In very ex- 
treme weather tlie fan ventilation 
would not be as necessary and the 
heating system would have greater 
efficiencv as a condenser. 



Auj>cilicirie^ J-or Treasure Systems oj- Hot 

Water Heating^' 

\\y T- T. Wilson 



Because of the increasing demand 
and use of hot water heating auxil- 
iaries, such as generators, accelators, 
impulsers, heat retainers, etc., in hot 



specialties may be of interest. In 1896 
he \yas engaged to design a hot water 
heating system for a small hotel, hav- 
ing about 41 radiators. After going 



water heating .systems, especially those over the building plans, he decided to 

u.sed for residence heating, the author have the heating contractor put in a 

is led to believe a description of the closed or pressure system of hot water 

method s used to install some of these heating. 

*Presented at the annual meeting of the American An Overhead SVStem waS designed 

Society of Heating and Ventilating Engineers. New -.i ,1 • " ,, , ' ,, '^l 

York, January 23-25, 1912. With the maiUS Oil the fourth Stnrv 
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ceiling, and the expansion tank was 
placed in an accessible position, be- 
tween the ceiling and the roof. The 
author used a lever safety valve on the 
tank, a chain from the lever down in- 
to the room under the tank, upon 
which chain weights could be placed, 
to increase the water temperature in 
the system, when operating. Fig. i 
shows auxiliaries attached to tank. 

In 1903 the author designed a hot 
water heating system for a fire-engine 
house. The mains were located in the 
cellar and tank was placed above the 
highest radiators. Fig. 2 explains the 
construction at the tank. In both of 
these cases, good results were secured, 




Tonh 



Fig. 2 



Fig. 1 



as to quick circulation and moderate 
use of fuel. It is believed that both 
of these plants are still in use and 
giving satisfaction. 

In 1906 a number of calls were 
received to design systems of this 
character, and after trying several 
specialties used in closed or pressure 
systems, the author settled on the 
Phelps heat retainer, shown in Fig. 3. 
He has designed about sixty systems 
using this specialty, and in every 
instance has secured good results in 
quick circulation; and where proper 



attention was given to operating the 
boiler fire, economical results were 
obtained in the use of fuel. 

In 1909 the author was engaged to 
design a hot-water heating system for 
a heating contractor who had con- 
siderable experience with closed sys- 
tems of hot-water heating. The heat- 




FiG. 3 

ing plant was for a residence in the 
Blue Ridge Alountains, in a location 
much exposed to high winds and low 
temperatures. The heating contractor 
had invented a novel method of 
installing his expansion tank in the 
cellar alongside of the boiler and also 
a system of damper and draft control 
in conjunction with the other special- 
ties. This system was installed and 
proved a success. Several plants of 
this kind were installed in 1910, the 
inventor making an improvement in 
the different attachments used. Final- 
ly he obtained a patent this summer 
on the invention, and now has applied 
for a patent on his draft control. 

Fig. 4 shows the tank and complete 
construction. The tank of 20 gals, is 
located in the cellar at any desired 
location, but preferably alongside of 
boiler. The pipe connecting the bot- 
tom of tank with the boiler return has 
a valve to cut off such connection 
when desired. The top of the tank 
has a relief valve on it and an attach- 
ment for operating a lever arm that 
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closes and opens draft door on boiler 
and the check draft damper on the 
smoke pipe. On the side of the tank, 
attached to tank draw off, there is 
connected a small air pump, similar 
to those used for obtaining a pressure 
in gasoline hre pots, and alongside of 
it on the same run of pipe is connected 
a pressure gauge. 

The operation of the system is as 
follows : The valve on the line be- 
tween the boiler and the tank is closed 
and the system filled with water, as it 
is usually done, then two buckets or 



We find that the system is extreme- 
ly sensitive to the action of the fire ; 
circulation is very rapid and equable. 
The most distant radiator from the 
boiler heats almost simultaneously 
vv'ith the one nearest boiler. As soon 
as the pressure in the system exceeds 
the amount desired, water from the 
system enters the expansion tank and 
thus increases its weight, causing it to 
drop through a gland joint in the 
connection between it and the boiler. 
In dropping, it tips the damper lever 
arm, causing the draft door to close 




Fig. 4— combined EXPANSION TANK AND DRAFT CONTROL 



about ID gals, of water are drawn 
from the system. Air is pumped into 
the tank until, for a two-story resi- 
dence, the gauge registers about 5 
lbs. ; for a three-story residence, about 
8 lbs., and so on, the object being to 
have enough pressure to balance the 
height of water in system, so that the 
top radiators are kept full of water. 
Then the valve between the tank and 
boiler is opened and the gauge will 
register about zero Fire is then 
started, and system is operated by 
means of damper arm at the tank. 
Draft can be set to close off at any 
pressure desired. We have used from 
4 to 10 lbs. at the gauge. 



and the check draft in the smoke pipe 
to open. As soon as this excess pres- 
sure subsides, as it will do, caused by 
checking the draft, the tank, which is 
balanced by a counterweight, shown in 
FJg- 5> resumes its former position, 
and the draft door of boiler is opened 
and, the smoke pipe check damper 
closed. 

The distance the tank drops from 
the expansion of water into it is only 
1/2 in. The fulcrum and lever arm 
multiplies the distance of the tank 
drop sufficiently to operate the draft 
door and the smoke-pipe check. The 
use of the air pump in connection is 
a valuable feature, as it enables the 
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operator to have a resilient cushion of 
air to balance the static height of the 
water in the system. The relief valve 
at the top of the tank is designed to 
make it impossible for the valve seat 
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to Stick. So far the inventor has 
never met the condition of the water 
escaping from this relief valve. The 
amount of radiation used to heat 
rooms connected to this system has 
been decreased from 10 to 15% of 
the amount used for an open system 
of hot-water heating. 

The sizes of the flow and return 
mains are also reduced, their area 
being not less than the total sum of 
the area of all radiator connections, 
which are usually as given in the 
table . . 

All branch connections are taken 
from the side of flow and return 



SIZE OF HOT WATER RADIATOR PIPE CON- 
NECTIONS 

Diameter 
of Pipe, 
Inches 
First Floor: 

Up to 50 sq. ft. radiation. .... % 

Up to 100 sq. ft. radiation 1 

Second Floor: 

Up to 50 sq. ft. radiation % 

Up to 100 sq. ft. radiation }i 

Third Floor: 

Up to 60 sq. ft. radiation % 

Up to 120 sq. ft. radiation % 

mains, using two 45' ells to get the 
proper elevation. 

The inventor in experimenting as to 
the effects produced by high pressure, 
running at one time as high as 30 lbs., 
indicated on the tank gauge, notes 
there does not seem to be any leakage 
in system, and ascribes this condition 
to the resilient cushion of air that the 
water presses against. The locating 
of the tank in the cellar, together with 
the other mentioned auxiliaries, in 
connection with a hot-water heating 
system, seem to the author to be far 
in advance of anything heretofore 
designed for such a purpose. At this 
writing more definite engineering 
data, such as outside temperatures, 
temperatures of rooms, amount of 
radiation, amount of fuel burned per 
square foot of grate surface, velocity 
of water through mains and other 
desirable data are not available, as the 
plants are in a distant State, but it is 
hoped in the near future to be able 
to supply the information. The sys- 
tem is known as Walter's areo-balance 
system of hot-water heating, and was 
invented by Felix Walter, of High- 
field. ]\rd.. but as yet has not been 
introduced outside of his personal 
contracting. 



EJ-J-iciency in Labor J- or the Heating Industry 



One of the topics for discussion in 
addition to those on the programme, 
at the recent meeting of the Heating 
Engineers' Society was "Efliciency in 
Labor for the Heating Industry." 
Norman A. Hill, who spoke on this 
topic, said : 



"In connection with this work, the 
first item for the consulting or con- 
tracting engineer in the heating indus- 
try to consider is the plan of business 
conduct. After perfecting a plan for 
what we will consider is a corpora- 
tion, it is necessary to perfect an 
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organization consisting of two radi- 
cally different forces, namely, the line 
and staff. Under the head of "Line" 
may be mentioned the superintendent ; 
under him the foreman and steam 
fitters in charge. Under the staff' 
organization for a contractor or 
engineer, we find the executive officers, 
followed by the subordinates : the 
sales or contract department, the 
accounting and cost department, and 
the purchasing of material department. 

L'nder "staff' analysis" we find the 
following conditions : in either a con- 
tracting or engineering business the 
men in control possess the executive 
positions and. therefore, control the 
policy of the organization and its 
matters of routine, etc. It is up to 
their best sense of judgment to con- 
duct the business as they see fit. 

"It is not the purpose of these few 
remarks on efficiency as applied to the 
heating industry to comment on the 
conduct of the office organization of 
either heating engineers or contractors. 

"Referring to the topic under dis- 
cussion as a "line" proposition, par- 
ticularly for the contractor, an analy- 
sis of the worker may be outlined as 
follows : 

"i. Men. The nationality of the 
worker nuist be taken into considera- 
tion. If he is native-born, the prob- 
lem of handling him under scientific 
management is usually simple. If he 
be foreign-born, the problem has cer- 
tain complications. In any case, the 
habits of the worker must be con- 
sidered and his industry, skill, tem- 
perament, character and sobriety. In 
case he is a member of a local labor 
union, under any plan of scientific 
management, he must be handled with 
tact and discretion. 

2. As to the machine, it nuist, in 
the first place, be suitable for the work 
for which it is intended. Provision 
must be made for ])roi)cr care of the 
machine. Furthermore, under scien- 
tific mnagement, instructions must be 
furnished for the workmen, stand- 
ardizing the work which they must do 
upon the machine. 

3. In regard to materials. The 
following points must be taken into 
consideration ; the kind and quality of 



the material purchased, its price to the 
engineer or contractor, the cost of 
handling said material, and its instal- 
lation cost on the job. 

4. We must next consider the con- 
ditions and methods under which the 
installation of the job is conducted, 
whether by a consulting engineer un- 
der his direct supervision or by a con- 
tractor at a fixed price. Under this 
heading we have several sub-divisions 
to consider, in the following order : In 
the case of installation ( being either in 
the charge of a contracting or consult- 
ing engineer) a preliminary plan 
should be made, subject to the ap- 
proval and acceptance of the owner 
and his architect. Certain alterations 
are reasonably certain to be necessary 
in this plan, subject to his (the own- 
er's ) approval. Then, in the case of 
a heating contractor bidding on his 
own specifications, a definite de- 
scription should be made of all the 
work intended to be done, and upon 
the drawings should be clearly in- 
dicated the method of installing this 
work. Having in hand a clearly-de- 
fined ])lan and specifications covering 
the installation of the work, certain 
elements of functional discipline 
should be made plain to the con- 
tractors' employees, based absolutely 
upon the square deal. 

The next problem for the contractor 
is that of traffic, the moving of the 
material which must be installed in 
connection with the heating contract. 
In this connection, I may state that it 
has been our experience in the last 
eight years that it is advisable to cut 
the pipe to dimension in the shop and, 
under no circumstances is it necessary 
to cut pipe over 2 in. in size on the 
job. 

In this connection, the thought en- 
ters of standardizing the functions of 
a competent mechanic for steam fitting 
in the shop. Provided the architects' 
drawings are reasonably correct, there 
is no reason why all the large piping 
for either a steam or hot water job 
should not be cut and threaded, ready 
for installation, in the shop. It would 
seem, therefore, that the largest oppor- 
tunity for an increase in personal ef- 
ficiency of the worker is in the shop 
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of the steam fitter, with competent in- 
structions and accurate measurements 
taken ofif the architects' plans and 
checked up on the job. 

In connection with the instruction of 
the mechanic or steam fitter, certain 
conditions necessary to the satisfactory 
operation of an efficiency plan are 
necessary. In the first place, adequate 
lighting- must be provided in the shop, 
a sufficient supply of fresh air at a 
proper temperature is also necessary 
and, lastly, but not the least important 
thing, an adequate reward for the 
worker for his increased efficiency. 

Now, as to efficiency and a wage 
plan, it is absolutely essential that a 
standard be established in each shop 
and for each field job ; that is to say, 
work on the contract where it is to be 
installed. This can only be done af- 
ter careful '"time studies" are made 
during a period of three to four 
months and a fair analysis of the re- 
sults have been tabulated. 

As to heating contractors, our ex- 
perience has been that they really 
know little or nothing as to the actual 
cost to them of contract work. Thev 
seem to ignore the following facts : 
Four principal constituents must be 



considered in any cost analysis of con- 
tract work; first, the material used; 
second, labor used ; third, the equip- 
ment used ; fourth, indirect expense. 
This last item includes the expense in 
the office, shop, on the job and "over- 
head." The last item of expense is 
generally ignored in making up an es- 
timate to bid on contract work. 

In conclusion, I would suggest that 
the members of this society give some 
thought to the application of the prin- 
ci]:)les of scientific management to the 
heating trade. While the experience 
of our office does not include efficiency 
service for contractors in the heating 
business, we believe there is a possi- 
bility of an increase in efficiency for 
the labor element in the heating in- 
dustry of from 30% to 50%, provided 
that the principles of efficiency engi- 
neering are observed. 

It may not be amiss to say that 
from observations made in the past 
eight years, we have found that the 
waste effort in steam fitting labor, 
owing to the lack of an advance plan, 
has been from 50% to 60%, and that, 
under normal conditions, even with 
union labor, the efficiency of workmen 
mav be easilv increased. 
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Eighteenth Annual Meeting, JSfete^ '^ork, 
J antiary 25-25, 1912 



If any evidence were needed to 
show that the subject of heating and 
ventilation is to-day the topic of the 
hour, not only in engineering circles, 
but also in the minds of the public at 
large, it was amply furnished in the 
gathering of heating engineers in New 
York last month. Throughout the 
meeting the atmosphere seemed 
charged with the importance of the oc- 
casion. Xation-wide comments on 
present-day heating and ventilating 
practice were in the minds of all pres- 
ent and here, as members of a national 



representative body, was the occasion 
and opportunity of expressing the 
mind of the profession on the subject. 
Speakers were present who had ad- 
vanced the most intelligent criticisms 
of modern heating methods and in a 
memorable session, devoted exclusive- 
ly to ventilation, the discussion as- 
sumed the character of a public debate, 
in which the viewpoints of the en- 
gineer, the physiologist and the public 
were presented in a manner that com- 
pletely summed up the situation. The 
conclusion seemed fully proven that 
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the present state of the art of heating 
and ventilating represents the best 
practice so far known of furnishing 
heat and fresh air to our buildings by 
mechanical means ; that the respon- 
sibility rests with the physiologist of 
furnishing the requirements still 
needed to maintain the freshness of 
the air, and that the public at large 
must make a sharp distinction be- 
tween the design and the operation of 
heating and ventilating plants before 
it is tjualiiied to pass judgment on 
their efficiency. 

This last point found expression in 
a resolution, prompted by the recent 
discussions in the public press, of the 
poor condition of the air in the New 
York public schools, but which was in- 
tended to apply with equal force to 
any locality w^here the operation of 
heating apparatus is not under the 
direct supervision of the designing en- 
gineers. The resolution was offered 
by D. D. Kimball, chairman for New 
York State, of the society's Committee 
on Compulsory Legislation : 



Resolution to Place Heating 

Plants Under Supervision of 

the Designing Engineers 

Be it resolved that this society peti- 
tion the Board of Education of New 
York City that arrangements be made 
whereby the supervision of janitors 
and engineers operating ventilating 
plants, supervision of repairs, super- 
vision of plant operation and super- 
vision of fuel supply be placed under 
the control of the department design- 
ing such plants. 

Further, that it is most desirable that 
a limited sum be appropriated for ven- 
tilation tests to be made in co-opera- 
tion with the department, the com- 
mittee on ventilation of the American 
Society of School Hygiene and the com- 
mittee on school house ventilation of 
this society. 



Aside from the public importance of 
the meeting, the number and quality 
of the papers presented, the arrange- 
itiefit of the programme, providing for 
sessions on special topics, and the un- 
'tis'ual entertainment features," coupled 
with the largest attendance in the his- 
tory of the society, were enough in 
ihemslves to make the meeting a 



notable event for the heating profes- 
sion. It was felt that the society had 
progressed splendidly and many en- 
thusiastic expressions were heard on 
the brilliant administration of the re- 
tiring president, Reginald Pelham 
Bolton, and on the gratifying success 
of the secretary, W. W. Macon, in ad- 
vancing the work and methods of the 
society, an expression which was borne 
out in his overwhelming re-election as 
secretary. 

One of the direct results of the 
meeting was the initial step in the 
formation of a Massachusetts Chapter. 
An organization was formed wdth tem- 
porary officers and formal organiza- 
tion was scheduled for February 8 at 
a meeting to be held in Boston. 

Afternoon Session, January 23 

The meeting was called to order in 
the Engineering Societies Building, 
with President Reginald Pelham Bol- 
ton in the chair. The report of the 
secretary, which included a satisfac- 
tory financial statement, contained the 
important announcement that it is in- 
tended to send all papers to the mem- 
bers together with a circular suggest- 
ing discussion by mail, say within 
thirty days, particularly as regards 
papers received too late to reach the 
members before the meeting. The 
author will then be given his preroga- 
tive of closing the discussion before 
the information is sent to the printers 
for the volume of transactions. 

The board of governors' report 
showed a total membership at present 
of 427 members, as compared with 
386 a year ago. 

Committee reports were then pre- 
sented by James A. Donnelly for the 
committee on tests and by W. M. 
Mackay for the committee on heating 
guarantees. These were followerl by 
the^reports of the Illinois and New 
York Chapters. The remainder of 
the session was devoted to the read- 
ing of papers, one on "Heat Exchange 
Diagram." by N. W . .Xkimoff, and one 
on "Drying Apparatus." bv H. C. 
Russell, of Washington. D." C. ; and 
the president's address, which was in 
the form of a paper on "The Use and 
Abuse of Fuel.'' 



THE HEATING AND VENTILATING MAGAZINE 



35 



Evening Session, January 23 
The newly-elected officers were 
announced, as follows : 

PRESIDENT : 

Prof. John R. Allen, Ann Arbor, Alich. 

FIRST VICE-PRESIDENT : 

John F. Hale, Camden, X. J. 

SECOND VICE-PRESIDENT : 

Edmund F. Capron, Chicago. 

TREASURER : 

James A. Donnelly, New York. 

SECRETARY : 

\\'. W. Macon, New York 

BOARD OF GOVERNORS : 

Reginald Pelham Bolton, New York; 

Prof. James D. 

Hofifman, Lincoln, 

Neb.; Sam R. 

Lewis, Chicago ; 

W. M. Aliackay, 

New York; and D. 

D. Kimball, New 

York. 

This session, 
which was attend- 
ed by the ladies, as 
well as by the 
members, partook 
of a popular na- 
ture by the deliv- 
ery of two lectures 
illustrated by the 
stereopticon, one 
o n "Safety De- 
vices," by Dr. W\\- 
liam H. Tolman, 
director of the 
American ^luseum 
of Safety and the 
other on "The 
Development o f 
the Modern Skyscraper." by President 
Reginald Pelham Bolton. The gath- 
ering was further entertained by the 
display of moving picture films. 
Afternoon Session, January 24 

This session was devoted to a dis- 
cussion of ventilation. Following 
the report of the committee on school- 
room ventilation, appointed to act in 
conjunction with a similar committee 
of the American Association or 
Hygiene, presented by the chairman, 
Frank Irving Cooper, a paper on 
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'A'entilation Questions" was read by 
D. D. Kimball. This was followed by 
papers on "Dust in Relation to 
Health," by Konrad Meier; "Effect 
of Humidity and Means for Control," 
by J. L Lyle; and on "Chemical 
Notes on Ventilation," by Percy Nor- 
ton Evans. A presentation of the 
work of the Chicago \'entilating Com- 
mission was sent in by Sam R. Lewis, 
of Chicago. 

The meeting w-as then addressed by 
Dr. W. Oilman Thompson, professor 
of medicine at Cornell University; 
Dr. C. E. A. \\'inslow, associate pro- 
fessor of biology, College of the City 
of New York and curator of public 

health, Museum of 
Natural History, 
New York ; JSt. 
James H. McCur- 
dy, director Inter- 
national Y. M. C. 
A. Training 
School, Spring- 
field, Alass. ; Dr. 
C. Ward Cramp- 
ton, director of 
physical training. 
New York Public 
Schools ; Dr. T. S. 
Carrington, assist- 
ant secretary. Na- 
tional Association 
for the study and 
Prevention of 
Tuberculosis ; Dr. 
Luther H. Gulick, 
director, depart- 
ment of child hy- 
giene, Russell Sage 
Foundation ; Mrs. 
Stephen S. Wise, 
who has made investigations of con- 
ditions in New York's schools ; Dr. 
Henry Mitchell Smith, of Brooklyn ; 
Mr. Bass, engineer of the ^Minnesota 
State Board of Health : and Frank G. 
^IcGann, chief engineer for the New 
York Department of Education. 
Morning Session, January 25 
Papers were read at this session on 
"Steam Heating Large Department 
Stores ; Its Relation to Their Electri- 
cal Requirements," by David S. Boy- 
den, Boston ; "Hot W^ater Heating by 
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I'orcecl Circulation," bv Ira X. Evans; 
"Auxiliaries for Pressure Systems of 
Hot Water Heating," by J. J. Wilson, 
Pliiladelphia ; "Steam Heating from 
the Receiver of a Compound Engine," 
liy Auguste Baurrienne, secretary of 
the Association des Ingenieurs de 
Chauffage et de Ventilation de 
France; and 'A'entilating a Steam 
Laimdry," bv A. M. Feldman, New 
York. 

Frank &. ]McCann discussed the 
criticisms leveled at the Board of 
Education in connection with poorly- 
ventilated schools. 

Frank T. Chapman, chairman of 
the Xew York Chapter's committee on 
the ventilation of moving picture 
shows, presented a report containing 
the commitee's ideas of a proposed 
ordinance embodying the necessary 
requirements. 

Prof. William Kent read a report 
on proposed standards for flanges and 
flanged fittings which was compiled 
by committees of the American 
Society of 3ilechanical Engineers and 
the National Association of Master 
Steam and Hot Water Fitters. Its fea- 
tures were recommended for adoption 
1)y members of the society. 

Afternoon Session, January 25 

The final session was taken up with 
papers on "Heat Transmission with 
Indirect Radiation," by Frank L. 
Busey, Buffalo; "Tests of Vacuum 
Cleaning Tools and Exhausters/' by 
M. S. Cooley. Washington, D. C. : and 
"Heating a Swimming Pool," by 
Cesar Teran. 

An additional subject for discussion 
was "Efficiency as Applied to the 
Heating Industry," which was opened 
by Norman .\. Hill. Baltimore. 

It was at this session that the reso- 
lution was ])assed that the operation 
of the mechanical plants in New York 
public schools be placed under the 
jurisdiction of those designing such 
plants. 

Changes in the society's constitution 
were then approved, for submission to 
the members for mail ballot, provid- 
ing for the appointment of the secre- 
tary by the board of governors and 



giving the meeting the power to 
instruct the board. 

The retiring president then called 
First Vice-President John ¥. Hale to 
the chair in the absence of President 
John R. Allen, who is in Constanti- 
nople, Turkey, supervising the organi- 
zation of a school of engineering at 
that point. It is probable that Prof. 
Allen will be absent for a great part, 
if not all, of his term of office, so that 
Mr. Hale will be acting president of 
the society during the coming year. 



The Entertainment 

Features of the entertainment were an 
inspection of the Chelsea docks and of 
tlie Cunard Line steamer Carmania, on 
the morning of January 24. Though the ef- 
forts of Thomas Bar\Vick, who had 
charge of the party, an opportunity was 
given to see the engine room of the 
steamer. At tlie same time another 
party was being conducted through the 
New York Public Library by Melvern F. 
Thomas. After luncheon, which was 
served at the Priscilla tea rooms, two 
matinee parties were formed for the 
ladies, tlie attractions being "Kismet" at 
the Knickerbocker Theatre and "The 
Quaker Girl" at the Park Theatre. 

In the evening the society's annual 
dinner was served in the Peacock room, 
A]urra3''s Restaurant. The dinner was 
enlivened by a negro quartette, which 
entertained the company with songs and 
instrumental music. President Reginald 
Pelham Bolton acted as toastmaster and 
introduced Miss Helen Varick Boswell, 
chairman Industrial and Social Condi- 
tions Department of the General Fed- 
eration of Women's Clubs. Miss Bos- 
well stated that there are 7,000,000 work- 
women in the industries in the United 
States, and that no one thing so affected 
their health as poor ventilation. She 
hoped the housing problem would be so 
solved that they would liave the. same 
Ijrivileges for health as the wealthy. She 
bespoke the interest of the society in 
this direction, and likened it to a public 
service commission. 

Dr. Luther H. Gulick. director of the 
Department of Child Hygiene, Russell 
Sage, Foundation, who was the next 
speaker, stated that an inspection of the 
New York public schools had shown that 
the percentage of promotions was 3% 
greater in well-ventilated than in pooVly 
ventilated schools. The annual cost of 
educating one child is $40, and where a 
pupil has to repeat a difference of 3% 
in promotions means an annual expense 
of $930,000. Dr. Luther said that the 
ideal of ventilation is recirculation of air, 
on the lines of the recirculation of wa- 
ter. "We have found out," he said, "the 



THE HEATING AND VENTILATING MAGAZINE 



37 




ANNUAL DINNER OF AMERICAN SOCIETY OP HEATING AND VENTILATING ENGINEERS 

AT MURRAY'S RESTAURANT, NEW YORK 



difference between sewage and good wa- 
ter. When we know as much about air 
as we do about water and about the 
transmutation of food, we will be able to 
so purify air that it may be used over 
and over again." 

Auguste Baurrienne, ' secretary of the 
Association des Ingenieurs de Chaufifage 
et de Ventilation de France, spoke for 
a closer cooperation between the French 
and American societies. M. Beaur- 
rienne's remarks were warmly applauded 
and Toastmaster Bolton expressed the 
general sentiment when he extended a 
cordial welcome to 1\I. Beaurrienne and 
hoped that the American society would 
soon be represented at a meeting of the 
French heating engineers. 

Other speakers were Theodore Wein- 
shank, who spoke of his visit to England 
last year, where he was a guest of the 
(British) Institution of Heating and Ven- 
tilating Engineers on the occasion of 
their mid-winter meeting; First Vice- 
President John F. Hale and J. W. H. 
Myrick. 

On Thursday, January 25, the ladies 
were taken to the Tiffany Studios on 
37th street, and, after luncheon, formed 
an automobile party, being taken through 
Central Park and along Riverside Drive. 
On their return they were entertained at 
tea at the Waldorf-Astoria Hotel. A full 
day was capped in the evening with a 
Hippodrome party, including both mem- 
bers and guests. 

The entertainment arrangements were 



successfully carried out by the New 
York Chapter's Committee on Annual 
Meeting: D. D. Kimball, chairman, 
Thomas Barwick, M. F. Thomas, Con- 
way Kiewitz, E. E. Fox, R. P. Bolton, 
W. W^ Macon, Frank T. Chapman and 
W. G. LeCompte. The ladies' commit- 
tee was composed of Mrs. Reginald Pel- 
ham Bolton, Mrs. von Rehm, Mrs. Wil- 
liam W^. Macon, Mrs. Thomas Barwick, 
Mrs. Frank T. Chapman, Mrs. C. B. J. 
Snyder, Mrs. Percival H. Seward, Mrs. 
James A. Donnelly, Mrs. C. E. Pearce, 
Mrs. Arthur Stowell Armagnac and Mrs. 
Melvern F. Thomas. 



For a Massachusetts Chapter 

Temporary organization of a Massa- 
chusetts Chapter of The American So- 
ciety of Heating and Ventilating Engin- 
eers was effected during the society's 
recent meeting in New York, with the 
election of the following officers: Tem- 
porary president, H. W. Whitten; tem- 
porary secretary, David S. Boyden, 
committee on constitution and by-laws. 
W. T. Smallmann and Charles Mor- 
rison; committee on nomination of 
officers. A. B. Franklin, J. A. Moore and 
J. W. H. Myrick. The meeting for per- 
manent organization was to be held in 
Boston, February 8, at the office of 
Frederick Irving Cooper. Fifteen names 
were attached to the petition asking for 
a separate chapter. 
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THE HEATING ENGINEERS 
struck a live note at their annual 
meeting when they adopted their reso- 
lution recommending that the opera- 
tion of heating and ventilating plants 
in New York City's public schools (al- 
though they might have applied it with 
equal force to other cities and to 
other classes of buildings) be placed in 
the hands of the department that de- 
signed them. Much of the recent 
criticism of poorly ventilated school 
rooms intimates that not only is the 
fault with the designing engineer but 
that he is peculiarly obtuse, not to say 
stubborn, in failing to see the failure 
of his fine-spun theories and methods. 
In short, he is looked upon in many 
quarters as an obstacle in the path of 
the progressive ventilation enthusiasts 
and it was high time that the criti- 
cisms be sifted down to a basis of fact 
and, analyzed. . 

Speaking of the public school build- 
ings in New York City alone, it ap- 
pears that the engineering department 



has no control of the operation of the 
plants whatsoever. As a result, such 
conditions are frequently found as 
doors provided for cleaning ducts be- 
ing left wide open and many similar 
practices, sufficient in every case to 
throw the system out of gear. Presi- 
dent Bolton showed that the abuse of 
heating and ventilating plants was not 
confined to schools and hospitals by 
describing the conditions of the ap- 
paratus in such prominent buildings as 
the Tombs prison in New York and 
in the New York Hall of Records. In 
the case of the Tombs, the expensive 
fan system has never been used, a fact 
discovered after complaints had been 
made of the foul air in portions of the 
building. The only fans in operation 
in the Hall of Records were found to 
be those in the vent openings in the 
roof. Moreover, the air inlets at the 
street level were not even protected 
by screens, with the result that the 
quantities of street dust that drifted 
into the building were a source of an- 
noyance and mystery to the occupants. 

The profession may well ask itself, 
what is the use of developing a finely- 
balanced ventilating system when it is 
practically certain that it will be oper- 
ated, if at all, with a degree of care- 
lessness limited only by the ignorance 
or "pull" of the man in charge? It is 
a pity that such facts as those just 
quoted can not be given the same 
prominence in the daily press as were 
given the country-wide comments that 
have been going the rounds. But it 
is net yet too late. The resolution re- 
ferred to, which is printed on another 
page of this issue, rings true and 
comes pretty close to the root of most 
ventilation troubles. It should have a 
very decided efifect in exposing the 
real situation and in providing the 
basis for a remedy. 
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Tests of Vacuum Cleaning Toots and 

Etjfchausters^ 

By M. S. Coolev. 



The tests described below were 
made by the author three years ago 
and were primarily to determine : 

I. — The feasibility of using a carpet 
cleaning test to determine the merits 
of a vacuum cleaning system. 

2. — To fix the requirements to be 
incorporated in a specification, where 
acceptance of the system was depend- 
ent on a satisfactory cleaning test. 



which stands 1-32 in. above the work- 
ing face of the tool. 

Type B : This renovator has a 
cleaning slot 1-8 in. wide and 12 in. 
long, with no openings for admission 
of air other than the cleaning slot. 

Type C: This renovator has a 
cleaning slot 3-4 in wide and 10 in. 
long, with no openings for admission 
of air other than the cleaning slot. 




Fig. 1— type A 
CARPET RENOVATOR 

,3. — To determine what require- 
ments, rather than a cleaning test, 
would be necessary to obtain a first- 
class cleaning system. 

In making carpet cleaning tests, 
three types of carpet renovators were 
used, referred to as types A, B and 
C, in the order in which tests were 
made. Sections of these renovators 
are shown in the illustrations, and 
they may be briefly described as 
follows : 

Type A : This renovator has a 
cleaning slot 5-16 in. wide and 12 in. 
long in commamication with a second 
slot, open to atmosphere through an 
opening under the dividing partition 

♦Presented at the annual meeting of the American 
Society of Heating and Ventilating Engineers, New 
York, laiiuar>- 23-25, 1912. 



Fig. 2— TYPE B 
CARPET RENOVATOR 



In the first test made at Philadel- 
phia a glue sized brussels carpet, 
which had been in use for many years, 
was divided into three equal parts and 
each one cleaned for 6 min., using a 
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Fig. 3— TYPE C. CARPET RENOVATOR 
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type A renovator. The vacuum at the 
tool handle varied for each carpet. 
Indicator cards were taken for the 
vacuum pump during each test and 
the number of cubic feet of air calcu- 
lated therefrom. At the conclusion of 
these tests each carpet was cleaned 
until no change in weight occurred 
after 2 min. cleaning. They were then 
considered clean. Carpets were 
weighed to Y^ oz. in all cases. The 
result of the test is given in Table I. 

TABLE I— TEST WITH RENOVATING 
TOOL A, SHOWING DIRT RE- 
MOVAL, PER CENT. OF TOTAL 



Time, 


Vacuum 


at Handle, Inches 


Minutes 








1 


2% 


4 


1 


37 


39 


47 


2 


52 


50 


63 


3 


59 


66 


71 


4 


61 


72 


83 


5 


66 


75 


87 


6 


67 


82 


90 




Air, Cut 


)ic Feet per Minute 




30 


43 


50 



Each of the carpets measured 
approximately 7 sq. yds. and con- 
tained when received approximately 
12 oz. of dirt. 

An attempt was then made to obtain 
some substance within which carpets 
could be artificially soiled, which 
would be as difficult in removal as 
dirt ground in by usage. The results 
were far from successful and no sub- 
stance was found that was nearly 
equal to a soiled carpet. The follow- 
ing were tried on the same carpets 
used in the first test : 

Wheat flour was very easily and 
completely removed, as much as 3 lbs. 
being completely removed in 3 min. 
with 3-in. vacuum at handle. 

Portland cement : 95% was removed 
in 2 min. with i in. vacuum at the 
handle. 

Moulders' sand: 100% was removed 
in 3 min. with 2^/2 in. at the tool 
handle. 

Carpet was covered with wet mud 
and then dried: 100% was removed 



in 3 min. with 2^-in. vacuum at the 
tool handle. 

Finally, dry, sharp builders' sand, 
screened through a 50-mesh screen, 
was used and found to be most satis- 
factory, and tests were run as sum- 
marized in Table II. 

TABLE II— TEST OF REMOVAL OF 
BUILDERS' SAND WITH TOOL 
A, PER CENT. OF TOTAL 



Time, 
Minutes 


Vacuum at Handle, Inches 




J 


2K 


4 


1 
2 
3 
4 

S 
6 


45 

60.5 
73.5 
76.3 


61 

75 

84 

91. 

94.5 


50 
75 
77 
88 
97 
100 




Air, Cubic Feet per Minute 
30 43 50 



When carpets were artificially 
soiled, the manner of making tests was 
as follows : a carpet of known area 
was cleaned until no change in weight 
occurred in two minutes' cleaning, and 
then weighed to nearest quarter ounce. 
Alaterial was then sprinkled on the 
carpet and worked in with the feet 
until none of it could be seen on the 
surface of the carpet. The carpet was 
then weighed again, fastened down, 
and cleaned for a predetermined 
interval of time, and the carpet 
again weighed. This procedure was 
repeated until all dirt was removed. 

It was found that in rolling carpet, 
to weigh it after filling with dirt, 
some of the material was shaken loose. 
After a few trials, weighing the car- 
pet before filling, weighing the mater- 
ial before placing, and weighing the 
carpet after filling, it was found 
that no measurable loss of material 
occurred in working it in. In subse- 
quent tests, the carpet was weighed 
clean and fastened down and the 
material weighed and worked in with 
a considerable saving of time. 

It being considered advisable to 
make cleaning tests with other types 
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of renovators, a renovator of type B, 
the only other type of renovator 
available in Philadelphia, wa.s ob- 
tained, and as no more dirty carpets 
were available, tests with dry, sharp 
sand were run on the same carpets as 
before, using- tyne B renovator, with 
results given in Table III. 

TABLE III— TEST OF REMOVAL OF 
BUILDERS' SAND FROM CAR- 
PET. WITH TOOL B, PER CENT. 
OF TOTAL 





Vacuum at Tool Handle, 


Time, 


Inches 


Minutes 






2 


4K 


1 


48 


54 


2 


70 


87 


3 


91 


100 


4 


100 






Air, Cubic Feet per Minute 




24.5 39.5 



Shortly after making these tests the 
author was afforded the opportunity 
to test a renovator of type C. How- 
ever, the exhauster available would 
not produce a vacuum, of more than 
6 in. of mercury and this vacuum 
could not be readily controlled. 
Therefore all tests were made with 
3^. in of vacuum at the tool handle. 
Tests were run on a dirty carpet con- 
taining 4 sq. yds., and when received 
approximately 6 oz. of dust and also 
on carpets filled with sand with the 
results given in Table IV. 

TABLE IV— TESTED WITH . RENO- 
VATOR OF TYPE C 



Time, 
Minutes 



1 
2 
3 



Dirt 

Removed, 

Per Cent. 

of Total 



Sand 
Removed, 
Per Cent, 
of Total 




Air, Cubic Feet per Minute 
66 66 



Taking results from all these tests 
with a vacuum at handle of 35^ tO' 
4^ in., the number of cubic feet of 
air required to remove i oz. of sand 
with the three types of cleansers is : 
type A, 50 cu. ft.; type B, 17 cu. ft. ; 
type C, 22 cu. ft. 

This is with carpets containing 
approximately i oz. of sand per 
square yard of carpet, which was the 
maximum that could be rubbed into 
the carpet used at Philadelphia, and 
from tests on dirty carpets this is 
approximately 70% of the amount of 
dirt we would find in a very dirty 
carpet. 

Having at hand the thesis of Air. 
Stewart R. Miller, of the Massachu- 
setts Institute of Technology, in which 
he reported tests on type A and B 
renovators, removing 5^ oz. of dust 
per yard of carpet, a long-fibred car- 
pet was obtained and tested, using 
type C renovator with the carpet filled 
at the rate of 5^ oz. of dust per 
yard. Making deductions from tests 
made by the author, he approximated 
the number of cubic feet of air ex- 
hausted in the Massachusetts tests 
and ascertained the number of cubic 
feet of air per ounce of sand removed 
to be as follows : type A 17.5 cu. ft. ; 
type B, 10.9 cu. ft. ; type C. 12.5 cu. ft. 

EFFORT REQUIRED TO MOVE VV\CUUM 

CLEANING TOOLS, OPERATING WITH 

DIFFERENT DEGREES OF VACUUM 

In order to determine what efifect 
the degree of vacuum at the tool 
handle had on the ei¥ort necessary' to 
move the renovators over the floor, 
the various types of renovators were 
operated over various surfaces and 
were pulled along, using a spring bal- 
ance, the pull registered being noted 
with the results enumerated in Table 
V. 

The results are shown graphically 
in Figs. 4 and 5. Fig. 4 shows the 
rate of cleaning with the three types 
of renovators and Fig. 5 shows the 
number of cubic feet of free air per 
minute used during the tests. 

An analysis of tests shows that in 
order to clean a carpet efifectively, we 
must have some degree of vacuum 
under the tool itself. Merely a cur- 
rent of air is not all that is required. 
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TABLE V— TESTS OF EFFORT REQUIRED TO MOVE VACUUM CLEANING 

TOOLS 



Type Surface 



A Velvet carpet, glue back.. . . 

A Velvet carpet, no glue back. 

A Brussels carpet, glue back. . 

A Linoleum 

B Velvet carpet, glue back.. . . 

B Velvet carpet, no glue back. 

B Brussels carpet, glue back. . 

B Linoleum 

C Brussels, glue back 

C Axminster 

C Linoleum 



Vacuum, 


Pull, 


Air, 


Inches 


Pounds 


Cubic Feet 


6>^ 


17 


45 


1 


12 


56 


6>^ 


17 


45 


1 


10 


56 


8>^ 


18 


35 


iyi 


15 


50 


8 


20 


39 


13 


23 


20 


3K 


11 


66 


3>^ 


13 


66 


4K 


13 


60 



For example, note that with type A 
renovator with 30 cu. ft. of air passing 
and I in. of vacuum under the reno- 
vator but 76% of the sand was 
removed in 4 minutes. With type B 
renovator, with 24.5 cu. ft. of air 
passing and 2 in. of vacuum under the 




Figs. 4 and 5— TESTS OF EFFORTS REQUIRED 
TO MOVE VACUUM CLEANING TOOLS 

tool, ioo% of the sand was removed 
in 4 min. On dirty carpets the result 
is even more marked. Apparently 
when worknig on a dirty carpet, it is 
the vacuum that loosens the dust from 
the carpet, the air acting as the con- 
veying medium for removing the dirt 
loosened by the vacuum. 

For rapid, thorough and 'effective 
cleaning of carpets and other fabrics 
of equal weight and thickness the 
author considers that a vacuum of at 



least 35^ in. at the tool handle is 
necessary. It is also evident that a 
vacuum very much higher than 4 in. 
or 5 in. will cause the tool to stick and 
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be hard to operate, and will be likely 
to cause undue wear on the carpets. 

It is also evident from the last 
column of Table V that the number 
of "cubic feet of free air passing 
through the same renovator varies 
with the character of the surface 
cleaned. This characteristic is more 
marked with the type A renovator 
and is accounted for by the effect of 
the inrush slot or vacuum breaker. 

Comparing the efficiency of these 
renovators as dust removers, type B 
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is more efficient than type C, and both 
are vastly more efficient than type A. 
This can be accounted for by the con- 
struction of type A renovator, which 
received the bulk of its air under the 
partition between the cleaning and the 
inrush slot, while both of the other 
types receive air under both sides of 
the cleaning slot as indicated by the 
arrows in Figs. 2 and 3. Therefore 
type A renovator cleans on one side 
only, while the other types clean on 
both sides. Further, much of the air 
passing under the dividing partition of 



a complete system between the reno- 
vator and the vacuum producer which 
affect the control of the vacuum at 
the renovator. These are the hose, 
pipe lines and dust separators. 

Fig. 6 shows the results of actual 
tests of the friction loss in cleaning 
hose of I, 1%, iy2 and 2 in. diameter. 
The effect of friction in i-in. hose is 
also shown in tests with the spring 
balance. In all tests of type A and B 
renovators 100 ft. of i-in. hose was 
used and 15 in. of vacuum was main- 
tained at the hose cock. We see that 



14 












'" 








/ 

/ 
1 


va 










1 
t 


\Vi 


/ 








12 




















1 
J 










t 


/ 












u. 


















1 

1 










/ 
/ 














10 


U. 










1 






/ 










/ 


















1 
















/ 








/ 


^ 
















8 


1 






• 


/ 






/ 


/ 






/ 


/' 


















z 

s 
-> 








/ 






/ 
/ 






1 


;/ 




















6 


3 
< 






> 


/. 




/ 


/ 




X ' 

























CO 

u 






/ 






/ 

rf 






/ 


















, f^ 


r."' 




4 


I 


z 






/ 




4 

/ 
• 




4 


• 
















1 

,^1 


i-' 








£ 




/ 






p 


," 


• 














,^-' 


,-' 












2 


" 


/ 


/ 


„.-' 




y 


h- 










.-' 


^^ 


*"t 


















/. 


.-" 


.-•'^ 


^^ 






-.-• 


■ -■ 


^ 
























f\ 


J 


^-- 


.-t^ 


— 


— 


- W 


c 


uetc 


•EETi 


3F FRI 


E AIR 


PERI 


«INUT 


E 

















20 40 60 80 100 120 140 160 180 200 

Fig. 6— results OF TESTS OF FRICTION LOSS IN CLEANING HOSE 



type A renovator passes directly to 
the outlet without penetrating the nap 
of the carpet. 

In actual carpet cleaning, we have 
to pick up and remove, besides the 
dust, matches, cigar and cigarette 
stumps, bits of paper and other small 
litter, which are obviously too large 
to pass the narrow slot of type B 
renovator. Therefore, the ideal sys- 
tem would be one using type C reno- 
vator and arranged to maintain a 
constant vacuum of 3^ in. to 4 in. at 
the handle, irrespective of the quantity 
of air passing. 

The control of the vacuum at the 
vacuum produced with varying quan- 
tities of air passing is a simple matter. 
However, there are other elements in 



with the vacuum at hose cock main- 
tained at je; in., the vacuum at the 
tool handle varied from i to 13 in., 
due to the variation in the quantity of 
air passing into the renovators when 
operated on various surfaces. 

It is also noted that while the 
vacuum at the handle varied from 3^ 
to 13 in. with type B renovator, with 
type A renovator a variation of i to 
65^ in. was obtained, operating over 
the same surfaces. This condition is 
due to the effect of the inrush slot 
which acts as a vacuum breaker when 
the renovator is operated on smooth 
surfaces or dense fabrics, and thus 
prevents the sticking of the renovator. 
This, however, is obtained only at a 
sacrifice in cleaning efficiency of the 
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renovator as the leakage or by-pass 
effect of the inrush slot is always 
present. Better results can be 
obtained by using type B renovator, 
placing a spring-actuated vacuum 
breaker in the tool handle set to open 
at 5 or 6 in. of vacuum. 

Aluch better results, however, can 
be obtained by using type B or C 
renovators in connection with lYz in. 
hose. In this way the total variation 
in vacuum, when operating on various 
kinds of surface will not exceed i 
in. for type B renovator, nor lYz in. 
for type C renovator, and without 
recourse to any type of vacuum 
breaker in the renovator or tool handle 
and with a consequent saving in the 
power expended. 

Pipe lines add their friction effect to 
that of the hose lines, but in a far less 
marked degree, as they are seldom 
made less than 2 in. in diameter. 
With a system so designed that the 



producer maintaining a constant 
vacuum of 6 in. a good control of the 
vacuum at the handle will be had 
without the use of any vacuum 
breakers. In designing pipe lines, 
care must be exercised that the velo- 
city in these lines never falls below 
2,500 ft. per minute, or dust will be 
deposited in the pipe lines. 

The tests show that with a carpet 
cleaning test as the only requirement, 
one may expect to get a system using 
type B renovators, i-in. hose, small 
pipe lines, a movement of air of ap- 
proximately 25 cu. ft. per renovator, 
a vacuum at exhauster of about 10 in. 
and a small vacuum producer. While 
this system will meet the carpet-clean- 
ing test, it will not pick up ordinary 
litter, and when used for cleaning 
bare floors, relief work and the like 
will be ineffective, due to the small 
volume of air which is the essential 
quality for this character of work. 
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Curve A, Reciprocating Piston Air Compressor used as 
Vacuum Pump. 
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Curve B, Reciprocating Piston Vacuum Pump. 

Curve C, Single Impeller Sliding Vane Rotary Vacuum I 
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Curve D, Double Impeller Rotary Vacuum Pump. 
Curve E, Multistage Centrifugal Fan, Early Type. 
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Fig. 7— POWEP. CONSUMPTION OF SIX DIFFERENT TYPES OF VACUUM PRODUCERS. 

ORDINATES SHOW THE POWER CONSUMPTION OF MOTOR IN WATTS PER 

CUBIC FOOT OF FREE AIR EXHAUSTED PER MINUTE 



maximum length of hose necessary 
will not exceed 75 ft., and with the 
i^ in. diameter hose and ample sized 
pipe lines, the maximum loss in 
vacuum between the tool handle and 
the vacuum producer will not exceed 
3 in. With this system and a vacuum 



I consider that to obtain the best 
results in a cleaning system, the 
widtli of cleaning slot should be 
required to be not less than 3^ in. ; the 
length of the renovator not less than 
12 in.; the diameter of the hose i^ 
in. ; that the pipe lines should be not 
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less than 2>4 in. in diameter, except 
where hfts occur, where 2 in. should 
be used ; that the vacuum control be 
set to maintain 6 or 7 in. of vacuum 
at the machine. 

SUGGESTED ARRANGEMENT FOR 
TESTING 

The following test is suggested to 
give the best results: Fit a i^-in. 
diameter pipe 3 ft. long into the end 
of the hose, with a diaphragm at the 
outer end and a vacuum gauge mer- 
cury column near the hose. Require 
a vacuum at mercury column of 3 in. 
with 65 cu. ft. of air passing into the 
tube, and as many hose lines and tubes 
in operation as the capacity in sweep- 
ers desired. This test will acquire 
approximately a V^ in. diameter open- 
ing in the diaphragms. 

VACUUM PRODUCERS 

Fig. 7 shows curves of power con- 
sumption of six different types of 
vacuum producers based on tests 
made by the author. Curve A is from 
a reciprocating piston air compressor 
used as a vacuum pump. Curve B is 
from a reciprocating piston vacuum 
pump especially designed for vacuum 
cleaning and shows a higher economy 
than A. Curve C is' from a single 
impeller sliding vane rotary vacuum 
pump and shows equal economy to B 
up to 12 in. of vacuum, above which 
its efficiency falls off. Curve D is 
from a double impeller rotary vacuum 
pump, water sealed, which shows 
much better economy than B below 
145^ in. of vacuum. Curve E is from 
an early type of multi-stage centri- 
fugal fan and shows an efficiency 
about equal to B and C. Curve F is 
from a recent type of multi-stage cen- 
trifugal fan and shows an efficiency 
better than any except D. 

At 6 in. of vacuum these vacuum 
producers can be rated in the follow- 
ing order, relative to effic-iencv: i, D; 
2, F: 3. B;4, E; 5, C; 6, A.' D will 
require a vacuum control in actual 
operation, which control should pre- 
ferably be of variable speed type, 
while type F maintains a constant 
vacuum due to inherent properties of 
its construction, and where first cost 
is of vital consideration its use might 



be preferable to D. Both D and F 
are subject to considerable noise and 
vibration, unless the peripheral velo- 
cities of fans and impellors are 
limited. The author recommends a 
maximum velocity of tips of impellors 
of 1. 1 GO ft. per minute in D and over 
1,500 ft. per minute in F. 



Current Heating and Ventilating Litera- 
ture 

Under this heading is published each 
month an index of the important articles 
on the subject of heating and ventilation 
that have appeared in the columns of our 
contemporaries. Copies of any of the jour- 
nals containing the articles mentioned may 
be obtained from The Heating and Venti- 
lating Magazine on receipt of the stated 
price. 

AIR COOLING 

Cooling Air of Buildings by Mechanical 
Refrigeration. E. F. Tweedy. Explains 
principles and gives a practical application. 
3000 w. Power. Nov. 28, 191 1. 20c. 

DUST EXTRACTORS 

Mechanical Appliances for Dust Extrac- 
tion in Cotton Mills. H. M. Crawford. Il- 
lustrated description of appliances and 
Methods of obtaining cleanliness in cotton 
manufacture and clearing the atmosphere 
of the card room. 2500 w. Cassier's Mag. 
Nov., 191 1. 40c. 

HEAT FLOW THROUGH BODIES 

Flow of Heat Through Bodies. Carl 
Hering. Gives an extended table of ther- 
mal resistivities, compiled from various 
sources. 3000 w. Met. and Chem. Eng. 
Dec, 191 1. 40c. 

HEATING PLANT, NEW YORK PUBLIC LIBRARY 

Heating Plant of the New York Public 
Library. A. D. Blake. 2000 w. 7 figs. 
Power. Dec. 5, 191 1. 20c. 



Bankrupt Contractor's Trustee's Right 
to Recover Contract Price 

The contractor for the heating and 
plumbing of a public school building hav- 
ing become bankrupt, his trustee com- 
pleted the work. It was held that he 
was entitled to receive the balance due 
under the contract as provided by the 
bankruptcy act, and it was not material 
to the obligation of the board of educa- 
tion to pay the trustee that persons 
claiming as subcontractors and material- 
men for labor and material had filed 
claims therefor both with the board and 
in the bankruptcy proceedings; they hav- 
ing asserted no claim in proceedings by 
the trustee to recover the fund. — Ford 
vs. State Board of Education, Michigan 
Supreme Court. 
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The Weather J^or December, 1911 



Highest temperature, degrees F 

Date of Highest temperature 

Lowest temperature, degrees F 

Date of lowest temperature 

Greatest daily range, degrees F 

Date of greatest daily range 

Least daily range, degrees F 

Date of least daily range 

Mean temp, for month, degrees F 

Normal mean temp, for month, deg. F . . 

Total rainfall, inches 

Total snowfall, inches 

Normal precipitation, this month, inches. 

Total wind movement, miles 

Average hourly wind velocity, miles. . • . 

Prevailing direction of wind 

Num.ber of clear days 

Number of partly cloudy days 

Number of cloudy days 

Number of days on which rain fell 

Number of days on which snow fell 

Snow on ground at end of month, ins.. . 



New 
York 



60 
12 
18 

5 

21 

13 

4 

24 

39 

34 

3 

7 

3 

12309 

16 

N, 



2 

4 

39 

3 

45 



W. 

9 

8 
14 
15 

3 
None 



Bos- 
ton 



68 
12 
15 

5 
24 
13 

7 
24 
39 
31.6 

3.07 

1.49 

3.07 
7900 
10.6 
W. 
10 

6 
15 

8 

2 

1.8 



Pitts- 
burg 



66 
10 
14 

28 
34 
27 

3 
11 
39 
34. 

3. 

7 . 

2. 
8190 
11 
S. W. 

4 

20 
19 
5 
None 
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79 
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73 



Chi- 
cago 



60 
10 

5 
28 
27 
31 

3 

9 
35 
29 

2 

7 

2 

10726 
14.4 
S. W. 

8 

, 9 

14 

10 

8 

0.6 



. o 
.54 
.8 
.07 



St. 
Louis 



65 
10 
12 
31 
23 
31 

3 
16 
38 
35, 

1 
• 2, 

2.23 
7930 
10.7 
S. 

6 

6 
19 
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.67 
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48 



THE HEATING AND VENTILATING MAGAZINE 




New York Chapter's Recommendations 

for Compulsory Ventilation of 

Moving Picture Shows 

The committee, from a practical 
standpoint, rather than from an ideal 
standpoint, advances the following 
recommendations: 

Floor Area Per Occupant — A mini- 
mum of 5 sq. ft. of floor space per occu- 
pant, exclusive of passageways, shall be 
provided in the audience hall. 

Cubic Space Per Occupant. — A mini- 
mum of 90 cu. ft. of air space per occu- 
pant shall be provided in the audience 
hall. 

Quantity of Outdoor Air. — A positive 
supply of outdoor air from an uncon- 
taminated source shall be provided the 
audience hall at all times while the show 
place is open to the public, and the 
quantity of this positive supply of out- 
door air shall be baser' on a minimum 
requirement of 20 cu. ' . per minute per 
occupant. 

Temperature. — The temperature of the 
air in the audience hall shall be main- 
tained throughout at the breathing line 
(persons being seated) within the range 
of 65° F. to 70° F., and the temperature, 
distribution and diffusion of the supplied 
outdoor air shall be such as to maintain 
this result without uncomfortable 
draughts. 

Direct Heat Sources. — Any good heat 
source which does not contaminate the 
air, will be accepted to supplement the 
warmed outdoor air supply. Gas heaters 
or coal stoves are prohibited. 

Machine Booth Ventilation. — Enclos- 
ures or booths for the motion picture 
machines shall be provided with special 
exhaust ventilation positively changing 
the air in the booth at least six times 
per hour, and being entirely independent 
from any exhaust ventilation of the 
audience hall. This ventilation shall 
consist of a number of small metal- 
screened openings near the bottom of 
the booth, and a metal or other_ fire- 
proof flue (size not less than 15 in. in 
diameter) extending from top of booth 
and carried to proper place of discharge 
outdoors and augmented by mechanical 
appliance or otherwise to secure the re- 
sults herein stated. 

General questions, such as inspection, 
method of enforcing the requirements, 
penalties for noncompliance, etc., are 
loft for each town or city to determine. 
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New Members 

The election of the following new 
members is announced: 

P. L. Davis, 1200 Michigan avenue, Chi- 
cago, 111. 



Pumps in Vacuum Heating Systems 

Editor Heating and Ventilating Maga- 
zine. 

The writer of the article in your Jan- 
uary number, "Air Pumps Needed to Cir- 
culate Steam in Heating Systems," 
states: "the briefest sort of consideration 
of the operation of the pumps vyill con- 
vince any logically minded engineer of 
the fallacy of applying pumps to heating 
systems to induce circulation." Then he 
states, "any heating installation that will 
circulate with a vacuum pump attached 
to its return will operate with just as 
little on the steam mains without the 
pump as with it, if the provision is rnade 
for venting the system to relieve it of 
air." 

His entire article clearly shows that he 
has only given the question "the briefest 
sort of consideration," or that he inten- 
tionally is attempting to deceive your 
readers. 

With a properly constructed low-pres- 
sure vacuum heating system, steam can 
be readily generated at any desired tem- 
perature between 190° and 227° F., and 
only the amount of fuel will be consumed 
that is necessary to generate the amount 
of steam, at a low temperature, required 
to heat the building to any desired tem- 
peraMre in mild weather. Without mak- 
ink any change in the system, the tem- 
perature and amount of steam can be 
readily raised to the point necessary to 
heat the building to the desired tem- 
perature in zero weather. My claims are 
very' conservative and can be substan- 
tiated by abundant proof, and tests that 
1 have made in the last two months show 
several systems working under these 
conditions with no unusual attention. 
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There is nothing new about this ques- 
tion. The writer or anyone that desires 
information on this subject will find the 
subject of "combined pressure and 
vacuum steam heating systems" quite 
exhaustively treated in Mr. George D. 
Hoffman's paper on this subject, read 
before the annual meeting of the Amer- 
ican Society of Heating and Ventilating 
Engineers, and the discussion of this 
paper is found in the society's 1907 pro- 
ceedings, Vol. 13. 

The writer's air-line and two check- 
valve system is merely a fake system, 
the value of which he cannot show, and 
no experienced engineer would think of 
using it. 

His group of school buildings in which 
he claims the vapor system is giving bet- 
ter results than the vacuum system is no 
proof of anything. He does not know 
why either system is giving the results 
it is, and, of course, does not attempt to 
explain. 

His reference to the plenum ventilat- 
ing system as proving the value of the 
pressure system compared with the 
vacuum system is too absurd to require 
an answer. 

Experienced ventilating engineers use 
the plenum system only where this sys- 
tem is best suited for the requirements. 
They use the exhaust system and the 
plenum and exhaust system together for 
the same purpose. Often all three of 
these systems are used in the same build- 
ing. 

One of the classes of engineers to 
which he refers as using in plenum sys- 
tem only, furnished this system to ven- 
tilate the engine room of a prominent 
hotel on Broadway in New York City. 
The result is that this room is kept un- 
der a pressure, and in cold weather the 
temperature in the room is 130° F. It is 
a crime to ask men to work in a room 
ventilated with this kind of a system. 

In another engine room in New York 
City having about 3000 H. P., where both 
the plenum and exhaust systems are used 
(the exhaust fans having about 25% more 
capacity than the plenum), the tempera- 
ture is about 90° F. in summer, unless the 
outside temperature is higher than this, 
and the engineers working in this room 
have often remarked in hot weather that 
they "go down into this engine room 
from the street to get cooled ofif." 

In this same building, the shipping 
department, cntaining 70,000 sq. ft., is in 
the sub-basement, where there is no nat- 
ural light or ventilation. It 'is equipped 
with both the plenum and exhaust sys- 
tems and the air is so pure and pleasant 
that the superintendent has several ap- 
plications from employees in other de- 
partments in the upper stories to be 
transferred to this sub-basement depart- 
ment. If the plenum system only had 
been used in this shipping department or 



engine room they would have been un- 
inhabitable. 

In regard to your correspondent's 
reference to the plant in the 30,000 town 
which after several years of service (per- 
haps 30 years; he does not state) was 
changed from a vacuum to a pressure 
system, there is no evidence that the 
vacuum pump had anything to do with 
the return pipes "giving out,'' but any- 
one who knows the first principles or 
definition of vacuum knows that a return 
line vacuum pump will not do much good 
on a system, with leaky, worn-out return 
pipes, so there should be no surprise 
that the pump would not help this job. 

D. M. Quay. 

Cleveland, O., February, 1912. 
■ 

Improved Type of Recording Liquid 

Level Gauge 

The accompanying illustration shows a 
new form of recording liquid level gauge, 
which is designed to make continuous 
records in ink, on a circular chart, of the 
height of water or other liquids in tanks, 
water in reservoirs, dams, forebays, tail 
races, sewers, etc. 

In consists of an improved round form 
recording gauge connected by means of 




NEW TYPE OF RECORDING LIQUID LEVEL 
GAUGE 

a small copper tube to a rubber dia- 
phragm, which is inclosed in a brass case, 
the lower section of which is perforated 
for the admission of the liquid. 

A pressure, equivalent to the depth, is 
e.xerted against the diaphragm, and this 
pressure is transmitted as compressed air 
through the connecting tube and re- 
corded on the circular chart, which re- 
volves once in 24 hours or seven days, as 
desired. The illustration of the instru- 
ment shows the compact diaphragm 
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movement employed for the ranges up to 
20-ft. depth. 

The pen arm is attached to, and sup- 
ported by, a small but substantial shaft, 
which serves as an axis of rotation, giv- 
ing ruggedness and stability for service. 

The recorder is made moisture and 
dust tight by means of a gasket be- 
tween the door and body of the case, 
and by cementing the glass in the door. 
The recorder may be located at any 
convenient place, the connecting tube 
being lOO ft. long, if necessary. 

The advantage of being able to have 
the recorder at a point distant from the 
location of the bulb, and the equipment 
not affected by freezing temperature, will 
be appreciated. 

These liquid level recorders are manu- 
factured by The Industrial Instrument 
Co., Foxboro, Mass. 



A New Development in Steam Turbines 

A new type of combined impulse and 
reaction turbine, christened the "Spiro," 
has recently been put on the market, the 
principal features of which are illustrat- 
ed herewith. 

As it is of small size, and in horse 
power ranges from the smallest up to 
several hundred, it fills a gap which has 
long been the goal of manufacturers of 
existing steam turbines. The principle 
of its design and operation is seen from 
the two runners with herringbone teeth, 
as shown in Fig. i. The steam impinges 
in the central pocket formed by the 
juncture of the teeth. 

This turbine is the invention of John 
H. Van Deventer, superintendent of the 
Buffalo Forge Co., Buffalo, N. Y. Those 
closely connected with this company 
have for several years been anticipating 
the successful termination of the experi- 



ments and tests which have been known 
to be conducted at its plant witli a view 
to crystallizing into a practical, matter- 
of-fact machine the ideas which formed 
the nucleus of the invention. 

The construction of the turbine is sim- 
ple. It consists essentially of tive parts, 




Fig. 1— "SPIRO" RUNNERS MOUNTED ON 
SHAFT . 

the case, two heads with bearings, and 
two rotors. These rotors consist of 
heliocal gears, cut by special machinery, 
without any loose or inserted blades. 
The stem action within the pockets 
formed by these spiral gear-teeth is the- 
oretically perfect, making full use of the 
impact of the fluid due to its velocity, 
and avoiding the. leakage usually found 
in turbines, which is the chief cause of 
their lack in mechanical efficiency. 

The first impression of the "Spiro" is 
its extremely small size for a given 
power. A t86 H. P. unit has been in use 
for the last three years as a motive 
power in driving fans, gas scrubbers and 
other apparatus requiring a running test. 
It has not been apart, or had any ad- 
justment made upon it since its installa- 
tion. The stated power of this untfit, 
186 H. P., was developed under 100 lbs.' 




Fig. 2— 25-lN. "CONOIDAL" FAN DRIVEN BY 10 H. P. SPIRO TURBINE 
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initial pressure. It has been decided to 
base the rating of all "Spiro" turbines 
on this pressure, in opposition to com- 
mon practice among turbine manufac- 
turers who use 150 lbs.' initial pressure 
as a basis. This appears to be a sensible 
move, as 100 lbs. unquestionably comes 
closer than i.so lbs. to representing the 
initial pressure under which small-size 
turbines as a rule are required to run. 
The latter rating, with corresponding 
water rates, have alwaj^s been somewhat 
misleading. 

The "Spiro" is at present manufac- 
tured in sizes from i to 50 H. P., non- 
condensing, and patterns are being com- 
pleted for an extension of sizes up to 
300 H. P. 

It is found that in many cases where 
engineers would be able to make very 
good use of a small turbine for auxiliary 
work, such as induced or forced draft, 
driving small pumps or centrifugal blow- 
ers, and for a number of other purposes, 
that they are deterred from, doing so by 
the discouraging lack of economy in 
small-size turbines. For them the 
"Spiro" will undoubtedly put a new as- 
pect to the matter, as it has been found 
under test to require no more steam per 
horse-power hour than reciprocating en- 
gine of corresponding size. 

Fig. 2 shows a 10 H. P. "Spiro" di- 
rect connected to a 25-in. fan, which is at 
present furnishing forced draft, through 
Jones underfeed stokers, to 300 boiler 
H. P. under severe conditions. The size 
of this outfit, it is stated, has never been 
duplicated, considering the boiler horse 
power served, and the fact that the high- 
est pressure carried on the boilers is 
only 90 lbs. 

Tests made upon the "Spiro" turbine 
show the following results : 

(i) Boiler pressure, 120 lbs. 
Initial pressure, 101.5 lbs. 
Horse Power, 25.3. 
Speed, 2450 R. P. M. 
Water per B. H. P. = 53.2 lbs. (non- 
condensing). 

(2) Boiler pressure, 130 lbs. 
Initial pressure, 115 lbs. 
Horse power, 151 lbs. 
Speed, 2710 R. P. M. 
Water per B. H. P. = 31.8 lbs. (non- 
condensing). 



Stationary Vacuum Cleaning Installation 
for a Residence 

A stationarj- vacuum cleaning plant 
installed in a Brooklj-n residence is 
shown in the accompanying illustra- 
tions. The machine used is a Victor 
cleaner, made bj^ the Victor Cleaner 
Company. Philadelphia, Pa. The com- 
pany announces that after a series of 
tests made by their engineers, covering 



a period of two years it has been found 
that an average vacuum of 7 in. of 
mercury at the machine, while the tube 
is being used on the carpet or rug, to- 
gether with an air volume of 66 cu. ft. 
through a i in. diameter hose, and an 
ample vacuum chamber, together with 
proper sized and unobstructive vacuum 




VICTOR VACUUM CLEANING MACHINE 

piping, are the essential requisites to 
be combined for perfect cleaning. 

A curious mistake was made by the 
steam fitter in installing this job. Al- 
though he had been given full directions 
for properly connecting the piping, it 
was found when the job was completed 
that the vacuum oipe was connected to 
the foul air exhaust, and the foul air 
discharge pipe was connected to the 
suction, resulting in an air discharge at 
the service inlets, insted of a suction. 
Thinking that the motor was rotating 
in the wrong direction, an electrician 
was called in to reverse the motor, so 
that a suction could be had at the serv- 
ice inlets. The machine was used for 
fully two weeks in this manner and 
gave excellent results, according to the 
owner. Fully two pecks of dirt and 
shavings and several dozen pins and 
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STATIONARY VACUUM CLEANING. INSTALLATION IN RESIDENCE 



tacks were pulled through the pump, 
while the house was being refitted with 
carpets, tapestries, etc. Moveover, on 
taking the pump apart it was found that 
it had not sustained any injury. 



New York Chapter's Hand Book 

A souvenir hand book of the New 
York Chapter, American Society of Heat- 
ing and Ventilating Engineers, notable for 
its unusually artistic design, has been pub- 
lished, giving an account of the formation 
of the chapter, together with a list of its 
officers and members. 
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Coming Events 

Second Tuesday in Each Month — 

Meeting of the New York Chapter, 
American Society of Heating and Ven- 
tilating Engineers, Engineering Societies 
Building, 29 West 39th street. New York. 
June 25-27, 1912 — Fourth annual con- 
vention of the National District Heating 
Association, Detroit, Mich. Headquar- 
ters at the Cadillac Hotel. 



Deaths 
Richard T. Crane, president of Crane 

' Company, Chicago, which he founded in 
1855, and one of the most successful and 
best-known manufacturers of valves, fit- 
tings and other heating and plumbing 
supplies in the country, died at his home 
in Chicago, January 8, as a result of 
heart collapse due to a cold. Although 
Mr. Crane had been slightlv indisposed, 
his death was quite unexpected. He was 

. 79 years old. Mr. Crane was born in 
Paterson, _N. J., in 1832. After serving 
an apprenticeship in a brass and machine 
shop in Brooklyn, he went to Chicago 
in 1855 and there opened a small brass 
shop, which was the beginning of the 
house of Crane Company. Mr. Crane 
was a bitter enemy of ■ institutions of 
higher learning, urging in their place the 
extension of manual training schools, 
many of which he founded and sup- 
ported. He was one of the first to intro- 
duce the profit-sharing system in his 
business, and since 1900 the Crane Com- 
pany has distributed over $3,000,000 
among its employees on the basis of 10% 
of their annual earnings. The funeral 
services were held at Trinity Episcopal 
Church, Chicago, and the interment was 
at Lake Geneva, Wis., where Mr. Crane 
had his summer home. He is succeeded 



as president of Crane Company by 
Charles R. Crane. Other changes in the 
company's executive staff, effected at its 
annual meeting on January 22, are as 
follows: First vice-president, R. T. 
Crane, Jr.; second vice-president, R. T. 
Crane, III; treasurer, A. D. McGill; as- 
sistant treasurer, R. B. Stiles; secretary, 
J. B. Berryman; assistant secretary, R. 
W. Leatherbee; directors, C. R. Crane, 
R. T. Crane. Jr.. R T. Crane, HI A. D. 
McGill, R. B. Stiles, J. C. Kilgore, W. W. 
Doolittle, J. B. Berryman and R. W. 
Leatherbee. 



Miscellaneous Notes 
Judson A. Goodrich has resigned as 
sales manager for the Central Radiator 
Company, Lansdale, Pa. Mr. Goodrich 
has been appointed manager of the Atlantic 
Radiator Co., of Philadelphia, with offices 
at 925 Chestnut street. 

Merchant Plumber and Fitter is the 

title of a new trade journal devoted to 
plumbing, heating, ventilating, lighting 
and vacuum cleaning, published in New 
York semi-monthly by the Merchant 
Plumbing and Fitting Company. The 
officers are: President and editor. W. G. 
McCormick; treasurer, N. McCawley; 
secretary and manager, W. J. Marshall; 
publication manager, J. H. Parker. The 
journal has an attractive appearance, 
and will no doubt prove of value to the 
trade. 

Des Moines, la. — Permission to lay 
heating mains in the streets and alleys 
of Des Moines has been asked of the 
city counsel by the local smoker abate- 
ment commission, the purpose being to 
centralize the heating plants in the busi- 
ness district. 
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Atlanta, Ga. — The Georgia School of 
Technology is planning to build a cen- 
tral heating and lighting plant for its 
buildings in Atlanta; also an experi- 
mental laboratory for engineering. Pip- 
ing for the plant has been donated by 
the National Tube Company. Profes- 
sors Coon and H. P. Wood are m.aking 
the design. 

Oswego, N. Y. — A new heating plant 
is being planned for St. Paul's Church 
in Oswego, the Rev. Dean M. Barry, 
pastor. 

Bolivar, Tenn. — The last session of 
the legislature made two appropriations 
for installing heating and lighting plants 
in the Western Hospital for the Insane 
at Bolivar. The work will be com- 
menced this winter. 

London, O. — The Board of Education 
has adopted a resolution asking for a 
central heating plant for the new high 
school building and for the remodelled 
central building. The cost is estimated 
at $20,000. The matter was to be made 
the subject of a special election on the 
question of issuing the necessary bonds. 

Rock Island, 111. — In connection with 
the plans for a new Manual Arts Build- 
ing it is proposed to install a central 
heating plant for the High School, 



^Manual Arts Building and the Lincoln^ 
Building. 

Beattie, Kan. — The city council has 
passed an ordinance granting to Harry 
D. Hockman a twenty j-ears' franchise 
for the establishment and operation of 
an electric light, heating and power 
plant in Beattie. Work is to be begun 
at once. 

Wisner, Neb. — The city has completed 
its central heating plant and the mains, 
have been extended for the use of 
twenty-five patrons. The heat is pro- 
duced at the. Wisner Mills and is the 
first attempt in this line in the county. 

Kalamazoo, Mich. — The pending 
applications for franchises for a central 
station heating plant submitted by the 
W. H. Schott Co., and by the Central 
Station Engineering Company are being 
held in abeyance until the city author- 
ities can determine whether or not the 
city shall do its own lighting and 
heating. 

Dayton, la. — Initial steps were taken 
at the annual meeting of the Dayton 
Heating and Lighting Co. to install a 
central heating plant in that city. A 
special meeting was to be held in Feb- 
ruary to definitely decide the matter. 

London, Eng. — A smoke abatement 
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■exposition is to be held in London from 
March 2^1 to April 4 under the auspices 
of the Coal Smoke Abatement Society 
of London. The exhibits are to be 
classified as follows : Smokeless fuels, 
natural and artificial; domestic heating 
apparatus, furnaces and boilers used for 
heating rooms and buildings, including 
gas and electric heating appliances; 
testing appliances, fans and apparatus 
to prevent emission of dust and grit 
from chimneys. 

Kansas City, Mo. — Recent tests of the 
ventilating systems in the public schools 
of Kansas City, conducted by Chief 
Engineer James H. Brady of the Board 
of Education and Professors F. D. 
Tharpe and Dr. H. DeLameter showed, 
in a t^-pical class room, with the smoke 
test, eleven changes of air per hour. 
The contents of the room are 10.413 cu. 
ft., the amount of fresh air supplied per 
minute was 2,040 cu. ft., with an allow- 
ance of 40 cu. ft. per pupil per minute, 
based on fifty pupils to a room. In a 
peppermint test, the fumes being intro- 
duced in the fan room and observations 
being taken in the foul air outlet in the 
attic, it was found that the time con- 
sumed by the scent in transit was one 
minute and five seconds. 

Automobiles are now being built with 
heating devices, one apparatus consist- 



ing of a radiator in the dashboard, using 
the heat from the exhaust from the 
engines. For the limousine there are 
various types of radiators set flush in 
the floor. Some open cars are provided 
with hand warmers, consisting of piping 
running along the sides. 

Philadelphia, Pa.— The State Board of 
Education has passed a rule that all old 
school buildings, as well as new ones, 
must conform to the laws regulating 
school house construction in matters of 
light, heat, A^entilation, cleanliness and 
water supply. The application of this 
rule will necessitate reconstruction of 
many of the old school buildings, 
especially in rural sections. 

Milwaukee, Wis. — The proposed cen- 
tral heating plant for the county institu- 
tions in Wauwatosa was again discussed 
favorably at a recent meeting of the 
committees on poor and insane before 
the county board January 9. No action 
was taken. 

Emporia, Kan. — Work was begun 
January 9 on the new central heating 
plant for the Colle.ge of Emporia. The 
work, which is being done by a local 
contractor, will cost $10,000. 

Prof. James D. Hoffman delivered a 
lecture January 12 in the Y. M. C. A. 
auditorium in Omaha on "Recent Devel- 
opments in Heating and Ventilation of 
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Buildings." In outlining his lecture he 
said: "Our ideas have changed_ in the 
last four or live j'ears concerning the 
need of pure air in our residences and 
business buildings. Heretofore, if the 
buildings were substantially built and 
satisfactorily heated it was considered 
sufficient. Lately it has been shown that 
about one-third of the deaths in the 
country has been due to 'bad air dis- 
eases,' and further, that a judicious ap- 
plication of pure air is not only a pre- 
ventative, but a cure. These facts have 
led to a very great demand all over the 
country for improved conditions in our 
buildi^igs, conditions that are being 
worked out at the present time in com- 
bination heating and ventilating sys- 
tems, so that not only satisfactory tem- 
peratures may be maintained, but that 
fresh, pure air may be supplied with 
conditions of humidity and cleanliness 
that are found to be most satisfactory." 

Pittsburg, Pa. — The troubles previous- 
ly experienced in heating and ventilat- 
ing steel cars have been overcome on 
the Buffalo, Rochester & Pittsburg Rail- 
way by a special design of insulation 
perfected by the railroad's engineers. 
From the floor to the window-sill the 
passenger is protected from the cold 
steel by a layer of agasote. The com- 
pany's new cars have also a double steel 
wall and ceiling, with a lining of heavy 
insulating paper laid between the walls. 
The flooring is made of a new composi- 
tion known as flexolith, which will not 
readly conduct heat and will not crack. 

Dirt Band on Ceilings are explained 
in a new way by Dr. W. A. Evans, in 
his department in the Chicago Tribune 
on "How to Keep Well." In response 
to an inquiry as to why the ceiling of 
a room is striped with alternate bands 
of light and dark, he states: "The plas- 
tering is put on over laths. The wooden 
laths are better conductors of heat than 
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the air spaces between them. Therefore,, 
the plaster over the laths is colder than-, 
that over the spaces. The water in the 
air precipitates at the colder zones and 
the moisture catches the dirt out of the 
air. The dirty bands mark the location 
of the lath, the clean that of the spaces. 
The space over the radiator shows this 
more plainly because the hot air from 
the radiator flies directly to the ceiling, 
carrying dust and sticking it there." It 
has heretofore been stated that the 
spaces between the laths percolated 
dust and thus became darkened, while 
the spaces directly under the laths re- 
mained white. 

St. Louis, Mo. — A $13,000 plant house 
will be added to Shaw's Garden in St. 
Louis. The new building will be 300 ft. 
long and the central portion will be 60 
ft. high, 80 ft. wide and 112 ft. long. 
The contract price for the new green- 
house and heating plant is $123,000, and 
the remaining $7,000 will go for grading 
and other work. 

Detroit, Mich. — Speaking on the sub- 
jest of ventilation, Sherman C. Kingsley,. 
formerly superintendent of the Chicago 
Associated Charities, and now in charge 
of the _ Elizabeth McCormick Memorial 
Fund, is quoted as stating, at a recent 
meeting in Detroit in connection with 
a campaign for open air schools for 
tubercular children: "This is a jani- 
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tor-ridden country. And the janitors 
have the ventilating engineers on their 
side. In one town, in another state 
than this, teachers tried to open the 
windows in their rooms, and they re- 
ceived anonymous letters telling them 
that their jobs would be in danger if 
they persisted." 

Chicago, 111. — Describing the tests 
made of the temperature maintained in 
the street cars of Chicago, Health Com- 
missioner George B. Young states that 
"some six hundred inspections were 
made on surface cars and a very large 
number of violations were discovered, 
many cars having temperatures near or 
below S2° F., but only those cases in 
which the temperature was 5° or more 
below the legal minimum were entered 
for suit. There were Ii8 of these. One 
point brought out in the investigation 
was the directions put forth by the 
street car companies to maintain the re- 
quired temperature. These directions 
are : When the temperature registers 
50° F. outside no electrical heat is 
turned on. When the temperature is 
32° to 50°, "one point" of heat is main- 
tained; from 10° to 32°, "two points"; 
and when the temperature is below 
zero, "three points " or full load. 



Wheeling, W. Va.— An appropriation 
has been made by the local board of 
education for an investigation of the 
heating and ventilating of the city's, 
schools. Experts will be employed. 

Manufacturers' Notes 
Shirley Radiator and Foundry Co., In- 
dianapolis, Ind., suffered a severe loss in 
the destruction of its plant by fire on 
January g. The company reports that 
its patterns were saved as well as one 
of its largest warehouses, which was. 
filled with assembled radiators. The 
company, which employs 160 men, is 
planning to rebuild on a larger scale 
than before, and reports that its business 
will not be seriously interrupted. 

Crosby Steam Gauge and Valve Co., 
Boston, Mass., has opened a Phila- 
delphia branch office at 425 West Le- 
high avenue. 

National Manufacturing and Supply 

Co., ^Minneapolis, Minn., was burned out 
December 31, when its three-story build- 
ing, containing a stock of heating and 
plumbing supplies, was destroyed. The 
stock was valued at $80,000 and the 
building itself at $25,000. The company 
carried $60,000 insurance. 
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Tuttle-Bailey Manufacturing Co., New 

York, manufacturers of registers, will 
build a Canadian factory shortly at Wel- 
land, Out. 

Chamberlin Metal Weather Strip Co., 
Detroit, IMich., suffered the loss of its 
plant in Detroit by fire, Januarj^ 4, which 
caused a damage of $250,000. New quar- 
ters were secured within two weeks of 
the fire and the company states that 
there is no interruption in its business. 

Pierce, Butler & Pierce Manufacturing 
Co., Syracuse, N. Y., has appointed J. B. 
Bernhard as general managed of manu- 
facture, at its plant in Syracuse. Mr. 
Bernhard was the designer of the Bern- 
hard boiler, now known as the Progress 
boiler, manufactured by the Thatcher 
Furnace Co., with whom he was asso- 
ciated for several years. 

Crane Company, Chicago, acting for 
the Crane-Hawley Company, Cincinnati, 
O., has purchased a site on Broadway, 
Cincinnati, between Biedenger allej^ and 
Ninth and Eggleston avenues, on the 
east, on which it will build a new ware- 
house. 

Fowler & Wolfe Manufacturing Co., 

Philadelphia, Pa., manufacturers of wall 
radiation, has elected A. S. IMoppett as 
secretary of the company. 

H. W. Johns-Manville Co., New York, 
announces the removal of its branch of- 
fice in Louisville, Ky., to larger quarters 
at 205 Paul Jones Building, with J. R. 
Showning in charge. Mr. Chowning has 
traveled in that section for some time 
from the Milwaukee office. 



ciated with Crane & Ordway for the 
last seven years. Mr. Sargent will as- 
sume the duties of vice-president and 
treasurer. The capital of the company 
has been increased to provide for an ex- 
tension of its business. 



Business Changes 

H. N. Francis Co., Richmond. Va., is 
the changed title of the Virginia Plumb- 
ing and Heating Co., of that place. 

Mason City Heating and Plumbing Co., 
]\las(jn City, la., is the new title of the 
Austin Plumbing, Heating and Electrical 
Co., of that place. Greene Bros, are 
the proprietors. 

» 

New Firms 
Cochran-Sargent Company, St. Paul, 
Minn., has been organized by Moncrieff 
M. Cochran and Howard H. Sargent to 
take over the business of the United 
States Supply Co., jobbers of engineers', 
plumbers' and gas fitters' supplies, at 
186-IQO East Sixth street. Mr. Cochran, 
president of the company, has been asso- 



New Corporations 

Illinois Oil Gas Heating Co., White 
Hall, 111., capital $50,000, to manufacture 
and deal in oil, gas and other burners, 
stoves, heaters, etc. Incorporators : 
Elinzer M. Prindle, Edwin S. White and 
George W. Prindle. 

Murphy Plumbing Co., Jersey City, 
N. J., capital $25,000. to conduct a heat- 
ing and ventilating and plumbing busi- 
ness. Incorporators: W. J. [Nlurphy, D, 
G. Bergen and ^I. A. Sullivan, all of Jer- 
sey City. 

Bottum Valve Co., Chicago, organized 
with offices at 162 North Dearborn street, 
to manufacture heat intensifiers for hot- 
water pressure heating systems. Among 
those interested are George L. Bottum 
and H. O. Walker. 

Simpson Manufacturing Co., Homer, 
Mich., capital $100,000, to manufacture 
vacuum cleaners and internal combustion 
engines. Incorporators: Eugene Hig- 
gins, Herbert A. Simpson and W. J. 
Mcllwain. A plant is under construc- 
tion at Homer. 

Ney Bros., Springfield, 111., capital $15,- 
000, to engage in heating and plumbing 
contracting business. Incorporators: 
John Ney, Jr., Oscar Ney and John Ney. 

Stafford Heating and Sheet Metal Co., 

Conneaut, O., capital, $10,000. Incor- 
porators: F. T. Walton and others. 

Hoosier City Boiler Manufacturing 
Co., Clarion, Ind., capital $100,000, to 
manufacture boilers, tanks, etc. Di- 
rectors: James M. Broucher, J. I. 
Stephenson and i\Iajor A. Dowing. 

Yankee Combination Nozzle Co., Cleve- 
land. O., capital $10,000, to manufacture 
combination sprinkling and spra3nng 
nozzles, with offices at 360 Arcade. In- 
corporators: J a in e s H. IVIcConkey, 
Francis J. French, W. L. Towle, Jr., 
and others. 

Reuscher Manufacturing Co., Toledo, 
O., capital $35,000, to manufacture pipe- 
threading machinery. Incorporators: 
Charles A. Reuscher and others. 

W. C. Jones Contracting Co., Wash- 
ingtorf. D. C, capital $50,000, to take over 
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the business of Darnall & Jones, heating 
and plumbing contractors. President, W. 
C. Jones; vice-president, J. Carl Darnall; 
secretary and treasurer, Joseph J. Devine. 
Offices are at 720 13th street N. W. 

William Busching Supply Co., Fort 
Wayne, Ind., capital $20,000, to deal in 
heating and plumbing supplies. Incor- 
porators: William Hockmeyer, William 
Busching, Paul Shoman and M. Busch' 
ing. 



Business Troubles 
Chase & Baker Co., Boston, Mass., 
heating contractors, has made an assign- 
ment, for the benefit of creditors, to 
Edward A. Morris, of Winchester. 
Among the creditors are the Pierce, Bu- 
ler & Pierce ]\Ianufacturin~ Co., the Da- 
vis Co., Gurney Heater ^Manufacturing 
Co. and the United States Radiator Cor- 
poration. 



Trade Literature 
Radiation for December, 1911, the in- 
teresting periodical published by the 
United States Radiator Corporation, has 
among its notable articles, "The Fuels 
of Other Nations," by George Ethelbert 
Walsh, and "Interesting Hospital Instal- 
lation," by Alfred G. King, being a des- 
cription of the low pressure steam plant 
recently installed in the Reading fPa.) 



Hospital. The serial articles on "Heat- 
ing Builders with Steam," "Scientific 
Management as Applied to the Heating 
Industry," and "Fuel and Draft" are 
continued. 

J-M Sectional Conduit, a complete 
underground pipe covering system, is 
the subject of a new and exhaustive 
catalogue published by H. W. Johns- 
Manville Co.. New York. In addition 
to a description, with illustrations, of 
this well-known form of conduit, the 
catalogue contains some interestinsr 
figures giving a comparison of the sav- 
ing effected by three types of under- 
ground steam systems. Diagrams of 
numerous illustrations are included, 
showing the wide favor in which this 
type of pipe covering is held. A double 
page sectional view of a typical instal- 
lation of J-M sectional underground 
cond'.iit occupies the centre pages. The 
catalogue contains full information as to 
sizes and prices. Size 6 x 9 in. (Stand- 
ard). Pp. 44. 

Armstrong Pipe Threading Machines 
and Parts is a new catalogue lately 
issued by the Armstrong ^lanufacturing 
Co., Bridgeport, Conn., showing its 
unusually complete line of these tools. 
Each part is either lettered or numbered 
so that a customer can order repairs to 
replace broken or won out pats from 
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the catalogue, thus saving much time. 
The various pipe machines made by the 
company are ilhistrated,' especial atten- 
tion being called to the quality of 
material used in their construction, and 
their interchangeable parts. The No. o 
-and No. oo machines are equipped with 
the genuine Armstrong adjustable dies, 
while the No. i, i^ and 3 machines 
have bits for threading especially made 
for these machines. A copy of the cata- 
logue, we understand, will be sent on 
request. 

Power Users' Creed is the title of a 
booklet featuring the metal-to-metal 
joints of the Sturtevant ecnomizer 
made by the B. F. Sturtevant Co., Hyde 
Park, I\Iass. The booklet contains 
interesting views of installations of 
Sturtevant economizers, together with 
a length}' list of notable installations. 

B. T. U. For Estimating: Steam or 
Water Radiation is the subject of a cir- 
cular published by the B. T. U. Rule 
Company, Omaha. Neb. The device 
described in the circular is in the form 
of a slide rule and is ingeniously ar- 
ranged for making quick estimates of 
contents, glass and wall and their rela- 
tion to either water of steam radiation. 
It is made of well seasoned wood, with 
white celluloid facings and slides and is 



printed on celluloid with nickel plated 
glass slide and polished glass hair line. 
The ruler sells for "tc.oo. 

Duplex Ventilators, designed for in- 
stallation in the sashes of windows and 
operated by means of small electric 
blowers forcing the air over the radia- 
tor, are described in a new catalogue 
just issued by Ventilating Systems 
Company, 1328 Broadway, New York. 
The various types of units are illustrated 
and described while some interesting 
facts are presented on the effects of bad 
air. Size 3j^ x 6 in. (Standard). Pp. 30. 

Sterling Air Purifying and Cooling 
System, sold by Thomas & Smith, 
Chicago, 111., and consisting of a port- 
able air washer, is described in new 
circular matter, showing its use, in one 
instance, with tempering and reheating 
coils. The air cooler is designed for 
capacities running from 200 to S,ooo cu. 
ft. per minute. It is mounted on rubber 
shod wheels and is equipped with fan, 
motor (ranging from Yi to_ 5_ H. P.), 
washing chambers and auxiliaries. The 
apparatus is also provided with outlet 
nozzles to throw air in all directions. 
A special chamber is incorporated in 
the apparatus whereby refrigerated air 
can be delivered by the use of ice or 
cooling coils. Tests have shown that 
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■during summer torrid weather fresh air 
taken into the washer at 93° may be 
•cooled to 76° F. and when using city 
service water at 72° F. 



Contracts Awarded 



B. Frank Drake & Son, Athens, N. Y., 
heating People's Cooperative Hospital 
at Sayre, N. Y. 

David Ahem & Son. Fond du Lac, 
Wis., steam heating Lincoln School at 
that place, for $2,537. 

Jesse G. Bard, Kalamazoo, ]Mich., heat- 
ing new Y. ]\L C. A. building at Kala- 
mazoo, for $3,000. 

L. J. Mueller Furnace Co., Milwaukee, 
Wis., heating new $65,000 Second ^Vard 
School Building in that city; the plumb- 
ing contract went to Polacheck & John- 
son, Milwaukee. 

John G. Sutton Co., San Francisco, 
Cal., heating, power work, ventilating and 
electric wiring for St. Luke's Hospital in 
that city. The work will cost $41,000. 
The plumbing contract went to J. E. 
O'Mara at his bid of $29,000. 

Lennig Engineering Co., San Fran- 
cisco, Cal., steam heating seven-story 
hotel building at Monroe and Bush 
streets, Edward Beck, owner, for $2,249. 

Abrahamson & De Gear, San Fran- 
cisco, Cal., heating and ventilating Girls' 
High School at that place, for $29,973. 
The plumbing contract went to J. Loo- 
ney Co., at its bid of $13,769. 

Columbus Heating and Ventilating Co., 
'Columbus, O., heating and ventilating 
Robinson School Building at Akron, for 
$4,655. 

Samuel A. Esswein Plumbing and 
Heating Co., Columbus, O.. was low bid- 
der, at $110,248, for the mechanical 
•equipment of the Lima State Hospital 
at Lima. Fitzpatrick & Hoepfner bid 
$112,248. The contract includes boilers, 
piping and heating systems. 



Business Chances 

Washingon, D. C. — Sealed proposals 
will be received at the office of the Super- 
vising Architect, Treasury Department, 
for the following-named work: 

Until February 28, 1912, for the con- 
struction, complete, including plumbing, 
■gas piping, heating apparatus, electric 
■conduits and wiring and interior fixtures 
for the United States post office at El- 
wood Ind. 

Until February 29, 1912, for the con- 
struction, complete (same as above), for 
the Unied States post office at La Salle, 
Jll. 

Until March i, 1912, for the construc- 
tion, complete (same as above), for the 
United States post office at Olypmia, 
Wash 



Humidity Control in Manufacture of 
Phonograph Records 

Hardly a week passes but that a new 
industrial use for air conditioning appa- 
ratus is found. Two recent installations 
for unusual purposes are those made in 
the plant of the Thomas A. Edison Com- 
pany, Orange, N. J. 

The first installation was made in the 
laboratory, where the dark room, wash 
room, dry room and printing room are 
located. An even cool temperature of 
dry air was desired with a complete air 
change everj^ five minutes; 4500 cu. ft. 
of air were blown into the building each 
minute by means of a steel plate "Buf- 
falo" blower. The air was passed through 
a Carrier dehumidifying apparatus 
equipped with the Carrier automatic dew 
point control. An even temperature and 
low humidity will be obtained the j^ear 
round. 

About a month later the second and 
larger installation was ordered by the 
same company to take care of the severer 
conditions to be encountered in their 
record room. In the manufacture of 
phonograph records it is essential for 
best results that an even, cool, dry air 
be present all seasons of the year, so that 
fluctuations and variations in drying and 
resulting inferior brittle records be done 
away with. The phonograph people 
wanted to keep the temperature of their 
rooms below 75° F. on the hottest sum- 
mer days. This installation will do this, 
and, furthermore, the automatic dew 
point control will regulate the tempera- 
ture at from 70° to 75° F., and at a low 
percentage of humidity, whether on the 
coldest, driest day of winter, on a wet. 
rainy day of spring, or a summer 
scorcher. 

Similar applications are being success- 
fully used in the manufacture of photog- 
raphers' materials, gelatine and many 
other articles, which at some stage of 
manufacture are injured by hot, humid 
weather. 



New Books 

Elementary Science Applied to Sanita- 
tion and Plumbers' Work, second edition, 
by A. Herring-Shaw, associate of the 
Royal Sanitary Institute and chief as- 
sistant in the Municipal and Sanitary 
Engineering Department, School of 
Technology. Manchester, Eng., has been 
published in America by D. Van Nos- 
trand Co.. New York. The book is es- 
peciall}^ designed for students and in- 
cludes an exhaustive series of questions 
and answers in the mensuration section. 
The general subjects include elementary 
science, arithmetic and mensuration, phy- 
sics and chemistry. A special chapter is 
devoted to heating and ventilation, in 
which the principles are clearly stated, 
with numerous typical examples worked 
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out for the benefit of the reader. An- 
other chapter takes up the transmission 
of heat and covers natural and mechani- 
cal ventilation, conduction and convec- 
tion of liquids and gases, and humidity. 
Throughout the book the subjects are 
well grouped and the text is marked with 
a clearness of style that makes the vol- 
ume an exceeding readable and useful 
treatise. Its value is further enhanced 
by a liberal use of illustrations of instru- 
ments and devices, together with dia- 



grams illustrating the propositions given.. 
A full index makes it easy to locate any 
given topic. Size 5^/2x9 inches, 264 pages. 
Price $2.00. 



Doylair Smokeless Furnace 
A tj'pe of furnace designed to elimin- 
ate smoke is known as the Doylair 
Smokeless System, and is illustrated 
herewith. The Doylair apparatus is de- 
signed and built for warm air furnaces, 



BOOKS ON HEATING AND VENTILATION 



Mechanical Equipment of Federal Buildings Under 
Control of the Treasury Department. By Nelson 
S. Thompson, chief mechanical and electrical en- 
gineer, office of the supervising architect. Second 
edition, revised and enlarged. Contains the basic 
data used in the design of the mechanical and elec- 
trical equipment of Federal buildings under the 
control of the Treasury Department. Also con- 
tains data for approximating the cost of the vari- 
ous parts of the work. The book takes in heating 
and ventilation, plumbing, stationary and port- 
able vacuum cleaning plants, engines and gener- 
ators, motors and controlling apparatus, forced 
systems of hot water heating, commercial practice 
in factorv heating, etc., and other valuable data. 
Cloth, .S2.00. 

Heating and Ventilating Buildings, a standard manual 
for heating engineers and architects. By Prof. 
R. C. Carp uter. Fifth edition, largely rewritten. 
577 pages. '77 Ills., 8vo. cloth. $4.00. 

Baldwin on Heating; or Steam Heating for Buildings. 
By William J. Baldwin Filteenth edition. Re- 
vised and enlarged. 391 pages. 131 figures. 
Size,_ 5x7 K in. Contains descriptions of steam 
heating apparatus for_ warming and ventilating 
large buildings and private houses, with remarks 
and tables. Cloth, S2.50. 

Handbook for Heating and Ventilating Engineers. By 

Prof. James D. Hoflman and Benjamin F. Raber. 
The latest book on this subject. Unusually com- 
prehensive. .320 pages, with 45-page appendix. 
Size 4^2x6 K in., bound in flexible leather. Price. 
$3.50. 

Qaestions and Answers on the Practice and Theory 
of Steam and Hot-Water Heating. By R. M. 
Starbuck. Illustrated. $1.00. 

Ventilation of Buildings. By William G. Snow and 
Thomas Nolan. 83 pages. Pocket size. Con- 
tains a statement of the general principles of ven- 
tilation and of their application to different kinds 
of buildings. Boards, 50c 

Steam Heating and Ventilation. By Wm. S. Monroe. 
Containing formulas and data valuable in the de- 
signing of heating and ventilating plants. Price, 
$2.00. 

Alr-Conditioning. By G. B. Wilson. Being a short 
treatise on the humidification, ventilation, cooling 
and the hygiene of textile factories — especially 
with relation to those in the U. S. A. With fig- 
ures. 12mo. Illustrated. 143 pages. Price, $1.20. 

Steam-Electric Power Plants. By Frank Koester. A 
practical treatise on the design of Central Light and 
Power Stations and their economical construction 
and operation. 473 pages. 340 ills. Price, $5. Oq. 

Light, Heat and Power in Buildings. By Alton D 
Adams, M. E. The purpose of this volume is to 
present in compact form the main facts on which 
selection of the sources of light, heat and power 
in buildmgs should be based. The problem is to 
de'ermine the kind of equipment that will yield 
the service required at the least cost. 12 mo. 
Cloth, $1.00. 



Practical Steam and Hot Water Heating. By Alfred 
G. King. Containing over 300 detailed illustra- 
tions. The book is a working manual for heating 
contractors, journeymen steam fitters, architects 
and builders. Describes various systems of heat- 
ing and ventilation and includes useful data and 
tables for estimating, installing and testing such 
systems. 8vo. 367 pages. Price, $3.00. 

Dean's System of Greenhouse Heating, by steam or 
hot water, with formulas for obtaining different 
temperatures, by Mark Uean. Price, $2.00. 

Power, Heating and Ventilation. By Charles L. 
Hubbard, B.S., M.E. A treatise for designing and 
constructing engineers and architects. The whole 
subject of heating is covered, including the heating 
of large institutions with central plants. Space is 
also devoted to electrical matters connected with 
steam plants. 647 pages. Price, $5.00 (three 
volumes in one). 

Notes on Heating and Ventilation. By John R. 
Allen. 152 Pages. 34 illustrations. Size, 4 Vix 
tyi in. One of the new books, brought quite up 
to date, and containing much information to guide 
the intelligent steam fitter in the installation and: 
heating and ventilating apparatus. Cloth, S2.50. 

Hot- Water Heating and Fitting. By W. J. Baldwin 

Fourth edition. Price, $4.00. 

Steam Fitters' Computation and Price Book, abridged. 
By Mark Dean. Price, $2.50. 

Practical Treatise Upon Steam Heating. By F. Dye. 

Embracing methods and appliances for warming' 
buildings, etc. Lowipressure, high pressure and ex- 
haust steam. 8vo, cli^th, illustrated. Price, $4.00. 

The School House. Its Heating and Ventilation. 
By J. A. Moore. 204 pages, illustrated. $2.00. 

A Manual of Heating and Ventilation, for engineer! ■ 
and architects, embracing tables and formulas 
for dimensions of pipes for steam and hot-water 
boilers, flues, etc. By F. Schumann. Second' 
edition, revised and enlaiged. 12mo, $1.50. 

German Formulas and Tables for Heating and Ven- 
tilating Work, especially adapted for those who. 
plan or erect heating apparatus. By Prof. J. H. 
Kmealy. Illustrated. Price, $1.00. 

Tables for Calculating Sizes of Steam Pipes. By 
Isaac Chaimovitsch. A manual for the determina- 
tion of steam pipe sizes for low pressure heating. 
48 pages. 4 insert tables. Price, $2.00. 

Centrifugal Fans. By J. H. Kinealy. A theoretical 
and practical treatise on fans for moving air ini 
large quantities at comparatively low pressures. 
206 pages. 39 diagrams. Full limp leather pock- 
etbook round corners, gilt edges. Price, $5.00, 

The Principles of Heating. By William G. Snow. 
A'practical and comprehensive treatise on Applied' 
Theory in Heating. 161 pages. 42 illustrations. 
38 tables. Size, 6x9 in. Cloth, $2.00. 

Modem Sanitary Plumbing, Steam and Hot Water. 

By James J. Lawler. 400 pages. 228 illustra- 
tions. Size, 6x9 in. This is the latest edition of 
Mr. Lawler's well-known work on this subject. 
Price. $5.00. 
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RETURN TUBULAR BOILER EQUIPPED WITH DOYLAIR SMOKELESS FURNACE, 
MADE FOR CHICAGO REDUCTION CO. 



Steam and hot water boilers, stoves, 
locornotives or wherever fuel of any kind 
is used. It will be noted from the illus- 
tration that the main feature of the de- 
sign is the. introduction of air through 
pipes leading from the ash pit. The air 
circulates around the tubes thus fur- 
nishing the necessary oxygen to com- 
plete the combustion of the fuel. It is 
claimed that 50% increase in efficiency 
over other types of furnaces can be ob- 
tained by the use of this apparatus. 
The Doylair smokeless furnace can be 



installed in any boiler, and a view is 
shown herewith of a return tubular 
boiler for the Chicago Reduction Co., 
which is equipped with this appliance. 

■ 

Wanted 
Wanted — First-class man who under- 
stands the power, heating and ventilat- 
ing business and who is capable of han- 
dling 100 mechanics. Must be temperate, 
not over 40 years old. Address, giving 
references and experience. Superintend- 
ent, P. O. Box 1281, Boston, ^lass. 





TYPE OF DOYLAIR SMOKELESS FURNACE FOR TUBULAR BOILER 
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Ventrite Automatic Window Ventilator 

is a unique device illustrated and de- 
scribed in newly issued circular matter 
by George Kaburek, 229 Virginia avenue, 
Jersey City, N. J. An important advan- 
tage of this method of ventilation is that 
it can be applied to any type of window. 
Its capacity is stated to be practically' 
inilimited, as it can be made of any size 
by increasing the size of weight pocket, 
intake register and head of window frame 
and its outlet. The window sash can be 
locked, as the Ventrite device does not 
come in contact with the sash. If desired 
the intake registers at the sill can be 
omitted, in which case the head of the 
window frame would form the ventilator. 
The cutlet would be two louvres in 
height, in place of three, as shown in the 
illustrations. 

In the arrangement as shown, the air 
from the room passes through the reg- 
isters at or near the window sill and 
flows up through the weight box of the 
frame, and thence to the outside through 
the louvre openings in the head of frame. 
The foul-air outlet at the head of the 
window on the outside of frame is pro- 
tected with a deflector sheet over the 
louvre openings so that stormy weather 
will not interfere with the operation of 
the ventilator, and also down-drafts are 
prevented. 




ARRANGEMENT OF VENTRITE AUTOMATIC 
VENTILATOR 
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PRESSURE REGULATORS 
FOR STEAM HEATING 

Foster Classes "Q^^nd "QH" 

For Delivery Pressure 1—15 Pounds 

A very sensitive and reliable regulator for pur- 
poses designed. It is a high grade low pressure 
regulator. Superior to other makes in construc- 
tion and workmanship. Has no weights or close 
fitting pistons and is easily adjusted to pressure 
desired between zero and IS pounds. 

Made in sizes K-inch to 12 inch. Smaller sizes 
2-inch and jjnder, are fitted with brass bodies; 
larger sizes have iron bodies, composition 
mounted and composition renewable seats. 

Send for circulars, giving details of operation, etc. 
Would you like to have a copy of our new Catalogue when completed ? 

Foster Engineering Co., Newark, N. J. 
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HAVE YOU A DUNHAM CATALOG? 

VACUUM HEATING 

If not, write for one — it will be interesting to you — it may 
be the very thing you are looking for — you may see by it 
where you can earn a nice profit, where the Dunham 
System can be profitably used in some work you have com- 
ing up now. 

The Dunham Vacuum System of Heating has been 
adopted for the 57-story Woolworth Building, New York, — 
80 Maiden Lane Building, New York, — The Insurance Ex- 
change Building, Chicago, and hundreds of other buildings 
of all kinds and sizes in the United States and Canada. 

Our 64 -page Catalog is yours 
for the asking FREE 

C. A. DUNHAM CO. 

MARSHALLTOWN, IOWA 

NEWYORK: No. 1 MADISON AVE. C H ICAGO : 343 SO. DEAR BOR N ST. 

SAN FRANCISCO : 637 M O N A DN OCK BLDG. 



BICALKY AIR WASHER 

SIMPLE EFFICIENT 

AUTOMATICALLY CLEANED 

SPRAY NOZZLES 

^ An Air Washer to be a succes-s must not only remove all 
the dirt from the entering air when operating under the best 
conditions, but must be able to maintain those conditions con- 
tinuously. 

f The BICALKY AIR WASHER maintains perfect 
operating conditions by means of its automatic cleaning device 
which flushes the spray nozzles at regular intervals so that they 
are always kept clean and in good working order. This is 
accomplished without the expenditure of additional energy to 
that required to operate the spray nozzles. 

^ The entering air must pass through two complete sheets of 
water as well as a spray-filled chamber. The result is abso- 
lutely clean air. 

We install complete Heating and Ventilating Systems 

"^S.\°.Vo?" BICALKY FAN COMPANY F^w^^BatSn 

39 Cortlandt St. BUFFALO, N. Y. 412 N. Dearborn Ave. 

i'lease mention The Heating and Ventilating Magazine when you write. 
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The Federal Heat Unit at Work 



The past month marked a notable 
event in the trade in the pubHcation of 
the much-heralded Federal System of 
Heating and Ventilation, prepared by 
the Federal Furnace League and in- 
tended for use in connection with the 
design and installation of warm-air 
furnaces. 

Aluch curiosity will be gratified 
when it is stated that the Federal Heat 
Unit (F.H.U.), which forms the basis 
of the system, is a fixed number of 
B. T. U. and is used instead of the 
latter term in order to simplify calcu- 
lations by making them in relatively 
small figures. For instance, in figur- 
ing the heating requirements of a 
room, on a zero to 70° F. basis, the 
first step, with the Federal System, is 
to compute the number of square feet 
of glass exposure. To this a certain 
percentage for exposure is added. The 
sum thus obtained, plus one-sixth of 
the number of square feet of net wall 
exposure, constitutes the heating re- 
quirements of the room in Federal 
Heat Units. In other words, a Federal 
Heat Unit is practically the number of 
square feet of glass exposure and of 
equivalent glass exposure. The num- 
ber of Federal Heat Units in each 
room determines the required sizes 
of warm air cellar pipe, warm air riser 
pipe, warm air register and the dimen- 
sions of the ventilating- duct and ven- 
tilating register for said room. Tables 
have been prepared covering each one 
of the above named items. 



After the heating requirements of 
the building in Federal Heat Units is 
obtained by figuring each room and 
hall according to the method outlined, 
the proper-size furnace is the one 
capable of supplying that total of 
Federal Heat Units, because the fur- 
naces are officially rated by the League 
in Federal Heat Units. /Vrchitects 
and heating contractors are furnished 
by the members of the League with 
correct and official capacity ratings of 
their furnaces. Every furnace rated 
by the League has this official rating 
published in the catalogue of the mem- 
ber who manufactures it, and also has 
the rating affixed to the front of the 
furnace on a plate designed, for that 
purpose or cast permanently thereon. 
The public generally is aware that the 
tests to determine these capacities are 
not made, nor are the ratings assigned, 
by the members themselves, but by the 
consulting engineer of the League, 
Dr. William F. Colbert, who is em- 
ployed for this purpose. 

The total number of Federal Heat 
L'nits in the entire building determines 
the required dimensions of the chim- 
ney flue and fresh air duct, and both 
items are covered in the League's 
tables. 

Emphasis is laid on the fact that the 
ratings assigned to furnaces by the 
Federal Furnace League denote capac- 
ities onlv and have no bearing upon 
the relative merits of the various fur- 
naces as to durability and economy. 



12 



THE HEATING AND VENTILATING MAGAZINE 



Members of the League are author- 
ized to use an imprint on their printed 
matter whereon appear ratings of their 
furnaces which have been duly as- 
signed by the League, the imprint 
stating that they have been properly 
tested and rated by the League and 
warranting the furnace to be capable 
of sustaining its rating in actual use. 

THE FEDERAL SYSTEM AN EXHAUST 
METHOD 

With a furnace of adequate capa- 
city, with the warm air and ventilat- 
ing pipes, flues and ducts properly pro- 
portioned as stipulated by the rules of 
the Federal System, the air is designed 
to be drawn out of the dififerent rooms, 
from each in proper volume, as soon as 
the fire is started in the furnace, and 
the warm air from the heating cham- 
ber to flow into each room in proper 
volume to meet the heating require- 
ments. The Federal System is, there- 
fore, an exhaust gravity method of 
heating and ventilating. The League 
furnishes to its members and to archi- 
tects official proposal and specification 
blanks for use in connection with and 
to promote the installation of the 
Federal System. There are separate 
blanks for heating alone and for heat- 
ing with formal ventilation. 

In explaining its adoption of the 
Federal FTeat Unit as the standard of 
measurement, the Leap-ue states that 
it has long been rcognized that the re- 
lation between the cooling efifect of 
wall exposures and of glass exposures, 
as determined by experiments con- 
ducted in "still air." are not valid with 
the wind velocities encountered under 
actual heating conditions. The heat 
loss through glass and the relation of 
coefficients for wall exposures, etc., to 
those for glass exposures, as used in 
the Leao'ue's handbook, have been de- 
termined by a series of exhaustive 
original experiments under various 
artificially produced wind velocities. 

The increased furnace capacitv re- 
quired for poor grades of bituminous 
coal or lignite is figured by. the League 
as from 25% to 33/^% above that 
computed by the foregoing method. 

In some notes and explanations 
applying to the rule for computing 



heating requirements, it is stated that 
the surfaces to be figured as regular 
single glass exposure include outside 
doors, not vestibuled; ordinary single 
windows and single skylights. Sur- 
faces counted as 50% of regular single 
glass exposure are outside doors, vesti- 
buled ; double windows, windows fitted 
with storm sash, and double skylights. 
The surfaces to be counted as net 
wall exposure include actual number 
of square feet of outside wall surface, 
floor and ceiling of overhanging bay 
windows. Surface to be counted as 
50% of net wall exposure includes 
party walls and partitions (including 
doors) between heated and cold rooms. 
When the walls of a building are of 
concrete, one-fourth of the number of 
square feet of net exposed wall surface 
is to be taken, instead of one-sixth. 

GENERAL DIRECTIONS FOR THE INSTAL- 
LATION OF WARM AIR FURNACES 

In connection with its system of 
heating and ventilation, the League 
presents the following rules upon 
which, it is stated, the validity of the 
whole scheme depends : 

Rule I. — Each warm air pipe must 
have an upward pitch in the cellar or 
basement from the furnace of not less 
than I in. per foot. It is desirable, 
where conditions will permit, to have 
much more than i in. to the foot pitch. 

Rule 2. — The pitch of all warm air 
pipes, less than 15 ft. long in the cellar 
or basement, should be alike. The 
equalization of pitch is attained by 
bringing down lower into the cellar 
the boots of the shorter warm air 
pipes than those of the longer warm- 
air pipes. 

Rule 3. — When a warm air pipe in 
cellar or basement is more than 15 ft. 
long, add 3^-in. to the diameter of 
3Mch pipe for each 5 ft., or part there- 
of, of length in excess of 15 ft. (or 
when odd ^-in. sizes of pipe are not 
used, add i in. to diameter of pipe for 
each 10 ft. or part thereof, of length, 
in excess of 15 ft.) ; and in such a 
case the riser must be increased in 
capacity to equal the capacity of the 
cellar or basement pipe. An offset in 
the riser pipe is equivalent to an addi- 
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tion of the length of the cellar pipe and 
should be counted in when measuring 
the total length of the cellar pipe. 

Rule 4. — All warm air pipes in 
cellar or basement must be covered 
with good non-conducting pipe cover- 
ing. 

Rule 5. — All warm air risers should 
be carried up in inside partitions, 



Rule 6. — A separate compartment 
should be made in the crown of the 
furnace or bonnet of the furnace for 
each extra long or tortuous warm air 
pipe, thus insuring a positive supply 
of warm air to that pipe. 

Rule 7. — The furnace must be 
double cased, or the casing must be 
lined inside or must be covered outside 




TYPICAL LAYOUT OF WARM AIR FURNACE HEATING SYSTEM, FOR LARGE COUNTRY 
RESIDENCE, ACCORDING TO FEDERAL SYSTEM OF HEATING AND VENTILATION 



wherever possible, and should be 
"double wall pipe," or should be single 
pipe installed according to the fire- 
proofing method as described in the 
League's handbook. If double wall 
pipe is used, the capacity should not 
be reduced. If cases arise where it is 
absolutely necessary to carry up warm 
air risers in outer walls, such risers 
must be so thoroughly protected with 
covering as to be completely insulated 
from the cooling effect of the outside 
temperature. 



with a good non-conducting material 
covering. 

Rule 8. — Each warm air pipe, ex- 
cept one, should be provided with a 
tight disc damper. 

Rule 9. — The furnace must be 
attached to a chimney flue of correct 
construction; one which will furnish 
sufficient draft to insure a good com- 
bustion of the fuel. 

Rule 10. — The fresh air supply to 
the furnace must be adequate. 

Additional directions are given for 
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installing heat pipes in partitions, using 
both the double pipe and fireproofed 
single pipe method ; for heating open 
halls in a residence, which, it is stated, 
should be from a register in the first 
floor hall ; for heating a room with two 
or more pipes, for heating two rooms 
with one pipe and for trunk line pip- 
ing. Also for installing two furnaces 
for heating a large house, for design- 
ing a fresh air supply, fresh air duct 
and fresh air room. 

FORMAL VENTILATION PROVIDED 

One of the features of the Federal 
System is its provision for formal 
ventilation. This arrangement is des- 
cribed by the League as consisting 
principally of a large shaft or stack to 
be built instead of the ordinary chim- 
ney flue. A tightly-joined terra cotta 
or metal pipe should be run up through 
this shaft for the furnace draft. The 
best draft pipe for this purpose, it is 
stated, is the cast-iron pipe, while cast 
sewer pipe is admirably adapted to the 
purpose, as is also wrought iron pipe. 
Sheet metal pipe, if made of iron, may 
also be used if properly constructed of 
heavy gauge material. The number 
of Federal Heat Units in the rooms to 
be ventilated through the shaft deter- 
mines the required size of the ventil- 
ating shaft, which may be computed 
from the tables given. 

The space around this pipe forms 
the main ventilating shaft. From the 
ventilating register in each room a 
ventilating dust duct or flue is con- 
nected to the main ventilating shaft. 
Ventilating registers, according to the 
League's recommendations, should be 
located on inside partitions at the floor 
line or in the floors of rooms and not 
in outer walls and, when the warm air 
register is located at or near the floor, 
the ventilating register should be 
placed not less than 4 ft. away from 
the warm air register. 

The heat from the smokepipe causes 
a strong upward current in the air 
surroundincr it and this draws in the 
air through every ventilating register 
connected bv the ducts to the main 
ventilating shaft. 

Another way proposed by the 
League to provide a ventilating shaft 



is to build a double flue, using one 
part for the smoke exit and the other, 
the larger, part for the ventilating 
shaft. If the partition between the 
two flues is not too thick, the ventilat- 
ing shaft will be sufficiently heated to 
serve the purpose. 

THE FEDERAL SYSTEM AS APPLIED TO 
SCHOOL BUILDINGS 

The foregoing methods suggested 
by the League are applicable to resi- 
dences and similar buildings, only. 
The heating and ventilating of school 
buildings in accordance with the 
State laws requiring 30 cu. ft of fresh 
air per minute for each pupil, requires 
a different system of installation and 
greater furnace capacity than that al- 
ready described. 

The first step, as before, is to find 
the heat requirements for each room 
in Federal Heat Units by computing 
the number of square feet of glass 
exposure, adding a percentage for the 
exposure of the building and then add- 
ing one-sixth of the number of square 
feet of net wall exposure. Up to this 
point the steps are the same. For 
schoolrooms, however, the next step 
is to deduct 60% of the total as above 
obtained. Then, if the room is a class 
room, add 9 Federal Heat Units for 
each pupil the room is intended to 
accommodate ; or, if the room is an 
assembly room, teacher's room or cor- 
ridor, the total should be multiplied by 
four instead of making the addition 
for the number of pupils. Special 
tables are presented for rooms figured 
on this basis covering the required 
sizes of the warm air cellar pipe for 
said room, warm air riser pipe, warm 
air grille or register, ventilating duct, 
ventilating register, etc. 

The League's handbook includes de- 
tail plans of a warm air furnace in- 
stallation for both a large and a small 
country residence, designed and in- 
stalled according to the Federal Sys- 
tem of heating and ventilation. All of 
the principal calculations in each case 
are given in detail, showing how the 
Federal Heat Unit is made use of in 
arriving at the furnace capacity. 

The book containing the full details 
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of the Federal System of heating- and Iniilding trade," and a copy may be 
ventilation is issued "for the use of obtained by addressing- the Federal 
architects, heating contractors and the Furnace League, Philadelphia. 



Ventilation oj- a Steam haxindry^ 

By a. M. Feldman 



In the report of the New York 
State Commissioner of Labor for 
1908, 1909 and 1910, there is given a 
table showing the condition of air as 
found by the Factory Inspectors in 
various industries, among which are 
given figures of conditions in laun- 
dries. 

Excluding all cases where the out- 
door temperature was over 70° F., the 
report states that there was not a 
single laundry visited by the inspec- 
tors where the temperature was found 
to be ^2° F. or less. Seven laundries 
had temperatures from 73° to 79° and 
seven 80° or over. The relative 
humidity in some of those laundries 
was over 70%. 

The laundry described in this paper 
was designed by the author last 
Spring for the New York Barber 
Towel Supply and Steam Laundry 
Co., at East 32nd Street, New York 
City. It consists of three stories and 
basement, each 88 ft. long by 51 ft. 
wide, while the first floor is 95 ft. 
long, the height of the ceilings being 
14, 13 and 12 ft., respectively. The 
cubic contents are 67,830, 58.340 and 
53,850 cu. ft. 

The soiled towels and napkins are 
taken up on an elevator to the top 
floor where they are washed in revolv- 
ing washers ; the moisture is removed 
from them in extractors. Then they 
are delivered through chutes to the 
two lower floors where they are passed 
through steam mangles to be dried and 
ironed. 

The building is exposed north and 
south with large glass surfaces. Coils 
and wall radiation are provided under 
the windows to compensate the heat 
losses through these areas. 

To remove the steam rising from the 



washers on the top floor and steam and 
excessive heat from the mangles on 
the two lower floors, each floor is pro- 
vided with a multivane exhaust fan 
and a system of ducts and hoods over 
the mangles. 

Fresh air is supplied through the 
lower halves of two windows in oppo- 
site walls on each floor of the building, 
where Vento-indirect radiators were 
installed to temper the air. The free 
area of each stack is 6.5 sq. ft. The 
system provides a uniform distribution 
of fresh air without any drafts. The 
air is drawn toward the hoods by ex- 
haust fans. 

The workers at the mangles in hot 
summer days feel a breeze as fresh air 
is moving over them toward the hoods. 
There were no hoods provided over 
the washers on the top floor for fear 
of interfering with the cold and hot 
water and steam pipes. The ducts 
have a number of wire-screened open- 



ings. 



•Presented at the annual meeting of The Amer- 
ican Society of Heating and Ventilating Engi- 
neers, New York, January 23-25, 1912. 



The fans on first and second floors 
are 36 in. multivane type, running 350 
R. P. M. with a rated capacity of 
about 750,000 cu. ft. of air per hour. 
On the top floor the fan is 30 in. iTiulti- 
vane running 450 R. P. M. and of 
rated capacity of about 570,000 cu. ft. 
of air per hour. Only in very cold 
weather is the speed of the fans re- 
duced ; otherwise they are running at 
full speed. 

The following tests carried on with 
a sling psychrometer may be of inter- 
est to record : 

On December 4, 191 1, with an out- 
door temperature of 20° F., the aver- 
age temperature on the first floor was 
64° with a relative humidity of 47% ; 
on the second floor the average tem- 
perature and relative humidity were 
70° and 54% respectively. 

On December 18, 191 1, with an out- 
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door temperature of 2^^° , the average 
temperature and relative humidity on 
the first floor were 68>'2° and 54% 
respectively ; on the second floor 70° 
and 46%. 

A vestibule was erected at the en- 
trance door to first floor at a date after 
December 4, which accounts for the 
low temperatures on first floor on the 
date of December 4. 

On January 22, 1912, on the top 
floor, where the washers and ex- 
tractors are located with constantly 
rising vapor, open gutters full of water 
and entire floor wet, the average tem- 
perature was 643^°, the average 
humidity 743^%. On the second 
floor, average temperature 70°, aver- 
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ARRANGEMENT OF HOODS AND VENT DUCTS 
OVERIMANGLES 

age relative humidity 35% ; on first 
floor average temperature 67}^°, rel- 
ative humidity 37^%. The outdoor 
temperature was 42° F. 

During lunch hour, when the fans 
were not in operation, the temperature 
on the second floor rose to 75^^° with 
a relative humidity of 24^%, and 
dropped again to the above condition 
after half hour's operation of the fan. 
It is the consensus of opinion of the 
owners and all those who visit the 
establishment, that it is the best ven- 
tilated laundry in the city of New 
York. The results obtained with the 
ventilating system are due to the fact 
that the rising steam and heat from 
the mangle cylinders are removed at 
the very source where they are gen- 
erated, and fresh, tempered air is ad- 
mitted at opposite ends of the lofts. 

There are 40 girl workers on the 
first floor, 60 on the second, and 15 
men on the top floor. The building 
has its own isolated power plant for 
the supply of steam, hot and cold 
water, current for light and power. 

The plant occupies a part of the 



basement floor. It consists of two 200 
H. P. water tube boilers, equipped 
with individual undergrate turbine 
blowers to assist the draft and enable 
No. 2 buckwheat coal to be burned. 
There are two high-speed direct-con- 
nected engine generators of 50 and 75 
H. P. double voltage 230/115. The 
motors are operating on 230 volts, and 
the lighting on 115 volts, the average 
load being 50 H. P. It might be of 
interest to note that the traps of the 
mangles discharge into the exhaust 
and low pressure heating main, in 
which part of the high pressure con- 
densation flashes into steam at the 
low temperature. The average pres- 
sure carried on the boiler is from 100 
to no lbs. For the mangles and wash- 
ers the pressure is reduced to about 
75 to 80 lbs. I may add that for the 
five mangles and 20 washers a 4-in. 
main was provided, steam being re- 
duced into same through a 2-in. Cash 
pressure reducing valve, and both the 
size of the main and that of the re- 
ducing valve have proven to be proper. 



Difficulties in Connection with Warm 
Air Heating 

Dr. W. A. Evans, in his talks on "How 
to Keep Well," published in the Chicago 
Tribune, mentions the following- as ob- 
jections that must be met in the opera- 
tion of warm air furnace heating: 

1. In many instances the foul air from 
the rooms is carried back to the furnace, 
heated and sent back into the rooms — 
recirculating, it is called. 

2. The air at the inlets is too hot — 
from 100° to 130°, according to the at- 
mospheric conditions. 

3. It is too dry. 

4. The gravity force is not strong 
enough to work in the teeth of a wind. 

5. The heated air flows most readily in 
the vertical pipes and least readilj^ in the 
horizontal pipes, therefore certain rooms 
are well heated and others poorly. 

Some of these defects can be remedied. 
For instance, the reason for recirculating 
the air is to save heat. A more sanitary 
method would be to run the intake tubes 
within the outlet tubes, saving its heat 
but allowing its foulness to escape. 

The humidity can be raised by placing 
pans on top of the furnace large enough 
to evaporate 5 to 10 gallons of water 
a day. It is not feasible to keep the 
windows continuously open where heat- 
ing is with hot air. For this reason 
periodic blowing out of the rooms is ab- 
solutely necessary. 
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Eelemenfs of 'Design o_f Humidrfiers and of 
Air Conditioning Appcira,ttxs 

By Willis H. Carrier and Frank L. Busey 



• The accompanying article is part 
of an exhaustive discussion of air 
conditioning apparatus which was 
prepared by XVilhs H. Carrier and 
Frank L. Busey and dehvered at the 
recent annual meeting of The Amer- 
ican , Society of Mechanical Engi- 
neers : 

Air conditioning apparatus for 
controlling the humidity of air may 
be broadly classified, according to use, 
into humidifiers proper, which add 
moisture to the air in required 
amounts ; and dehumidifiers, which 
remove a variable quantity of mois- 
ture from the air to reduce it to the 
required standard. The relative hu- 
midity of the air may also be alter- 
ed, and in a measure regulated sim- 
ply by changing its temperature with- 
out affecting its moisture contents. 

Humidifiers may be classed into 
the spray and evaporative types, and 
the latter again divided into direct 
and indirect. The humidity of the 
air may also be increased by the di- 
rect introduction of steam into the 
air supply or into the room. Since 
the total heat of the vapor at at- 
mospheric temperature is somewhat 
less than the total heat at steam tem- 
perature, this raises the temperature 
of ,tl|e air perceptibly and is there- 
fore '^intolerable in the majority of 
cases. Added objections to the di- 
rect use of steam are that it fre- 
quently gives a noticeable odor and 
that it is difficult to regulate. Its use 
is of so little engineering interest or 
value that it need not be considered 
here. 

The spray and evaporative types 
of humidifiers have a distinct value 
aside from humidifying in their pos- 
session of a cooling effect which is 
in direct proportion to their moisten- 
ing effect. The direct spray type of 
humidifier is distinguished from the 
evaporative type in that it intro- 
duces a finely divided or atomized 
spray directly into the room in con- 
stant volume, while the evaporative 



type introduces only the water va- 
por. There is also a mixed type 
which discharges both moist air and 
free moisture into the room. 

In what may be termed the indi- 
rect evaporative humidifier the air is 
partly or entirely taken from the 
outside and is humidified and condi- 
tioned before it is introduced into 
the room. In the direct evaporative 
type the water vapor passes directly 
into the air of the room. The indi- 
rect system of air conditioning is also 
termed the central system. 

A disadvantage of the direct spray 
type is that it always introduces a 
fixed quantity of moisture regard- 
less of the needs or condition of the 
room until it is closed off by hand, 
or through a separate automatic con- 
trol. In the evaporative type, oh the 
contrary, there is an inherent self- 
regulating feature owing to the fact 
that the rate of evaporation is in di- 
rect proportion to the moisture deficit 
in the air. This is especially true in 
the indirect evaporative type, which, 
with all outside air, will maintain an 
absolutely uniform relative humidity, 
other conditions remaining constant. 

Since the indirect evaporative type 
is capable of the greatest develop- 
ment and widest application, and 
therefore is of greatest engineering 
interest, this paper will be devoted 
largely to the theory of operation of 
this system and methods of its ap- 
plication, 

(The authors here present types 
of the Carrier air purifier and humid- 
ifier adapted for use in the ventila- 
tion of auditoriums, offices and pub- 
lic buildings ; of the indirect humidi- 
fier designed for industrial applica- 
tion and of the Carrier dehumidi- 
fier.) 

DEWPOINT METHOD OF HUMIDITY CON- 
TROL 

Any one of the three spray types 
of air conditioners described are ad- 
mirably adapted for humidity con- 
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trol by what is known as the dew- 
point method. This system is ap- 
plicable only where the absolute 
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moisture content of the air in the 
room is unaffected to any great ex- 
tent by extraneous sources of mois- 



ture supply or by moisture absorp- 
tion. It depends upon supplying the 
enclosure with conditioned air hav- 
ing a definite dewpoint and maintain- 
ing a predetermined relationship be- 
tween this dewpoint temperature 
and the room temperature. The dew- 
pomt of the air supply is deter- 
mmed by saturating the air and re- 
movmg all free moisture at the ap- 
paratus at a definite temperature. 
I he dewpomt will evidently remain 
constant regardless of subsequent 
variations m air temperature. It 
may be shown that the percentage of 
relative humidity in an enclosu're is 
dependent upon the difference be- 
tween the dewpoint temperature and 
the room temperature and that it is 
substantially .constant for any varia- 
tion in room temperature so 'long as 
the difference between the dewpoint 
and room temperature is maintained 
constant (Tables i and 2). 

It is evident that this svstem is 
particularly adapted to thermostatic 
control of (a) the dewpoint (satura- 
tion temperature at the apparatus) 
and the room temperature independ- 
ently; (b) of the dewpoint with ref- 
erence to a variable room tempera- 
ture; or (c) of the room tempera- 
ture with reference to a variable 
dewpoint temperature. System (a) 
is generally applied to air washers 
and humidifiers under winter con- 
ditions, where the outside tempera- 
ture is considerably lower than the 
room temperature and to dehumidi- 
fiers where it is possible to main- 
tain a definite dewpoint temperature 
throughout the entire year. 

However, during summer condi- 
tions the saturation point at the ap- 
paratus will frequently and unavoid- 
ably be higher than the required 
minimum dewpoint. Under such 
variable temperature conditions it is 
necessary to control temperature 
with reference to the dewpoint ac- 
cording to system (c), and a humidi- 
fier is employed to give the air com- 
plete saturation under these condi- 
tions. One of the forms of differ- 
ential thermostats (described by the 
authors) effects this control. 
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(The authors describe at length 
various devices for securing auto- 
matic humidity control. In this con- 
nection attention is called to the 
fact that the difference between the 
dry and wet-bulb temperature for a 
given per cent, of humidity is not 
constant at different dry-bulb tem- 
peratures, i. c, a constant differ- 
ence maintained between dry and 
wet-bulb temperatures would not re- 
sult ill a constant per cent, of hu- 
midity during this change (Figs, i 



air leaving any type of air washer 
depends upon the intimacy of the 
contact of the air and water, and 
upon the relation of the water tem- 
perature to the wet-bulb tempera- 
ture of the entering air. It also de- 
pends to some degree upon the 
length of the spray chamber as well 
as upon the velocity of the air pass- 
ing through it. With the centrifugal 
type of spray nozzles the water pres- 
sure is a most important element af- 
fecting the degree of saturation. 



TABLE 2— HEAT REQUIRED TO CONDITION 1000 CU. FT. OF AIR (MEASURED AT 70° F.) 

FROM VARIOUS ENTERING WET-BULB TEMPERATURES TO 

VARIOUS DEWPOINT TEMPERATURES 



pg2 


At 70 Deq. Fahr., 30 Per 

Cent Humidity, Dewpoint, 

37.25 Deq. Fahr. 


At 70 Deo. Fahr., 40 Per 

Cent Humidity, Dewpoint 

44.5 Deg. Fahr. 


At 70 Deg. Fabh. 50 Per 
Cent Humidity, Dew- 
point 50.5 Deg. Fahr. 




Sensible 
Heat 


Latent 
Heat 


Total 
Heat 


Sensible 
Heat 


Latent 
Heat 


Total 
Heat 


Sensible 
Heat 


Latent 
Heat 


Total 
Heat 


-10 

10 
20 
30 
40 


856 
673 

480 
307 
200 


338 
311 

270 
203 
100 


1194 
984 
750 
510 
300 


981 
802 
622 
443 
263 
82 


471 
444 
403 
336 
233 
96 


1452 

1246 

1025 

779 

496 

178 


1086 
907 
730 
550 
370 
190 


567 
640 
4f8 
433 
330 
194 


1653 

1447 

1223 

983 

700 

384 


SB 53 


At 70 Deo. Fahr., 60 Per 

Cent Humidity, Dewpoint 

55.3 Deo. Fahb. 


At 70 Deq. Fahr., 70 Per 

Cent Humidity, Dewpoint 

59.6 Deq. Fahr. 


At 70 Deg. Fahr., 80 Per 
Cent Humidity, Dew- 
point 63.5 Deg. Fahr. 
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Sensible 
Heat 


Latent^ 
Heat 


Total 
Heat 


Sensible 
Heat 


Latent 
Heat 


Total 
Heat 


Sensible 
Heat 


Latent 
Heat 


Total 
Heat 


-10 

10 
20 
30 
40 
50 
60 


1161 
991 
814 
635 
457 
276 
83 


699 
672 
631 
565 
463 
327 

m 


1860 

1663 

1445 

1200 

920 

603 

220 


1243 
1066 
888 
710 
532 
353 
154 


801 
774 
733 
667 
565 
430 
240 


2044 
1840 
1621 
1377 
1097 
783 
394 


1310 
1131 
955 
779 
600 
423 
244 
63 


935 
908 
867 
802 
700 
664 
375 
118 


2245 

2039 

1822 

1581 

1300 

987 

619 

181 



and 2). For instance, with 50 per 
cent, of humidity at a dry-bulb tem- 
perature of 70°, the wet-bulb tem- 
perature is 58.42°, a difference of 
11.58°. At 80°, the wet-bulb tem- 
perature is 66.65°, ^^ ^ difference of 
13.35°. Thus it will be seen that 
the dry-bulb temperature, has risen 
10°, while the wet-bulb has risen but 
8.23°, a difference of 1.77°.) 

ELEMENTS OF DESIGN 

The degree of saturation of the 



Fig. 3 shows the humidifying effect 
secured with various velocities and 
at,' different pressures on the spray 
nozzle, in a standard humidifier hav- 
ing four 3.32 in. orifice centrifu- 
gal spray nozzles per sq. ft. These 
data were obtained from a test in 
which the wet-bulb depression of the 
entering air was maintained cons- 
.'^tant at 16°. It will be noted that 
an increase of 2^/2 lbs. per sq. in. in 
the spray pressure permitted a great- 
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changed. 



Therefore it follows. 



in 



ly increased velocity with perfect 

saturation, an effect which was un- conformance with the theory, that 

doubtedly due to the increased fine- when the air is completely saturated 
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FIG. 1- 



75" 80= 85^ 

Dry-Bulb Temperature 

-RELATION BETWEEN WET AND DRY-BULB TEMPERATURE FOR DIFFERENT 

RELATIVE HUMIDITIES 



ness of the spray rather than to the 
increase in the amount of water dis- 
charged. In this test, as in all stand- 
ard humidifiers, the water was dis- 
charged in the direction opposite the 
air flow, which greatly increased the 
efficiency of saturation. 

When the spray water is recirculat- 
ed without heating, as in warm 
weather, it remains at all times sub- 
stantially at the wet-bulb tempera- 
ture of the entering air while the 
wet-bulb temperature of the air leav- 
ing the washer or humidifier is un- 

■ lOOiCHnir.ldlty 



as in the humidifier the air is cooled 
to the wet-bulb temperature of the 
incoming air. This cooling effect is 
due to the transformation of sensible 
heat into latent heat of evaporation 
and is therefore in direct proportion 
to the moisture added to the air. The 
wet-bulb depression in atmospheric 
air averages from 12° to 15° in 
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20' 30 «' 30= 60' 70= 80' 
Dry-Bulb Temperature 



90" 100 



FIG. 2— RELATION BETWEEN WET AND DRY- 
BULB TEMPERATURE FOR DIFFERENT 
^ RELATIV'E HUMIDITIES 



503 600 :00 800 

Velocity tdrough Spray Chamber, Ft. i>er Mia. 

FIG. 3— EFFECT OF SPRAY PRESSURE AND 

AIR VELOCITY UPON THE DEGREE OF 

SATURATION. INITIAL WET-BULBIDE- 

PRESSION EQUALS 16 F. 
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summer, while occasionally a de- 
pression of 20° to 30° is found in 
extremely hot and dry weather. In 
every case the humidifier will cool 
the incoming air a corresponding 
number of degrees. 

When saturation is incomplete, as 
in the ordinary air washer, the wet- 
bulb depression of the air leaving the 



POWER REQUIRED FOR OPERATING 
HUMIDIFIERS 

Table 3 exhibits the power requir- 
ed to saturate 1000 cu. ft. of air per 
minute at various velocities. This is 
based on overcoming the resistance 
of the humidifier, using a fan with a 
static efficiency of 45 per cent., a fair 
value. 



TABLE 3— RESISTANCE OF CARRIER HUMIDIFIERS AND HORSEPOWER REQUIRED TO 

HUMIDIFY 1000 CU. FT. OF AIR 





■ 
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Velocity through 
Spray Chamber 
in Ft. per Ml n. 


Resistance In 
In. of Water 


Resistance In 
Oz. per Sq. In. 


Horsepower to 
Move 1000 Cu. 
Ft. Air per Mi'li: 
At 45 Per Cent 
Fan Efficiency 


Horsepower for 

Spray per lOOO 

Cu. Ft. of Air 

(A Orifice 

. Nozzle) 


Total Horse- 
power Required 
per 1000 Cu. Ft. 
of Air 


350 


0.112 


0.0647 


0.0391 


0.1408 


0.1799 


400 


0.147 


0.0850 


0.0513 


0.1231 


0. 1744 


450 


0.186 


0.1075 


0.0652 


0.1095 


0.1747 


500 


0.229 


0.1322 


0.0800 


0.0985 


0.1785 


550 


0.277 


0.1600 


0.0968 


0.0897 


0.1865 


600 


0.330 


0.1906 


0.1150 


0.0822 


0.1972 


650 


0.387 


0.2240 


1350 


0.0758 


0.2108 


700 


0.450 


0.2600 


0.1570 


0.0704 


0.2274 


750 


0,516 


0.2990 


0.1810 


0.0658 


0.2468 



washer is found to be a constant per- 
centage of the initial wet-bulb depres- 
sion, when the air velocity remains 
constant. 

FORMULAE FOR COOLING EFFECT 

It also follows that the cooling ef- 
fect is a constant percentage of the 
initial wet-bulb depression. This 
may be expressed by the formulae: 



t—t' 



= R 



t-t' 

t-t'~ 

where 
t' 



R 



[I] 



[2] 



constant wet-bulb tempera- 
ture. 

ti = temperature of air enter- 
ing washer. 

tj = temperature of air leaving 
washer. 

R = constant ratio • depending 
upon intimacy of con- 
tact, air velocity, etc. 
I — R = E = efficiency of sat- 
uration. 



This does not include the power 
required to overcome the resistance 
of the ducts, which varies consider- 
ably, but which should not exceed 
that required for the humidifier. The 
resistance of the heating coils is not 
considered, because in summer, when 
the largest supply of air is usually 
required, the air is by-passed around 
the heaters, while in winter the re- 
quirements are so much smaller that 
the total horsepower is greatly re- 
duced and the total resistance is but 
slightly increased. 

The power required to pump the 
water is based on the use of cen- 
trifugal pumps giving 55 per cent, ef- 
ficiency and using i/i6-in. orifice 
nozzles with rotary self-cleaning 
strainers. 

RELATION OF COOLING EFFECT TO 
PERCENTAGE OF RELATIVE HU- 
MIDITY 

Tn the moist air system of humidi- 
fying it is evidently essential, as 
shown in Table i, that the differ- 
ence between the dewpoint tempera- 
ture of the incoming air a^d the 
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room temperature shall not exceed 
a predetermined value, depending 
upon the percentage of humidity to 
be maintained. The minimum tem- 
perature at which air can be intro- 
duced is evidently the dewpoint or 
saturation temperature at the appa- 
ratus. This permissible temperature 
rise limits the possible cooling ef- 
fect to be obtained from each cubic 
foot of air as shown, in Table 4. This 
relationship is of primary impor- 
tance in the design of the humidify- 
ing system and the disregard of it 
has been the chief cause of failure 
or of unsatisfactory operation. 

In the majority of industrial appli- 
cations the problem during warm 
weather, and in some instances 
throughout the entire year, is as 
much a question of cooling as of 
humidifying. Indeed, in the moist 

TABLE 4— COOLING CAPACITY OF 
CARRIER HUMIDIFYING SYSTEM 



Cu. Ft. of Air 
Difference be- at 70 Deg. 
Per Cent. tween Dew- Fahr. Re- 
Humidity in point and quired per 
Room Room Tern- B.T.U. Cool- 

perature [ ing Effect 



50 


20.3 ' 


2.71 


55 


17.7 


3.11 


60 


15.2 


3.63 


65 


12.8 


4.31 


70 


10.8 


5.10 


75 


8.8 


6.27 


80 


6.8 


8.11 



air system, as has just been shown, 
one is dependent on the other. In 
every industrial air-conditioning 
plant there are four sources of heat 
which must be taken into account in 
the design of the system : 

1. Radiation from the outside ow- 
ing to the maintenance of a lower 
temperature inside. At ordinary hu- 
midities this is negligible, but at high 
humidities and in dehumidifying 
plants it is an important factor, ow- 
ing to the increased temperature dif- 
ference. This may be calculated 
from the usual constants of radia- 
tion. 

2. The heating effect of direct 
s.unlight. This is especially notice- 



able from, window shades and. expos- 
ed windows and skylights where the 
entire heat energy, of the sunlight is 
admitted to the room, and from the 
roof which constitutes the greater 
amount of sunlight exposure and 
which in the ordinary construction 
transmits heat much more readily 
than the walls. Precautions should 
be taken where high humidities are 
desired to shade exposed' windows 
and to insulate the roof thoroughly. 
Ventilators in the roof are of great 
advantage in removing the hot layer 
of air next it and those of ample ca- 
pacity should always be provided. 

3. The radiation of heat from the 
bodies of the operatives. This 
amounts to about 400 to 500 B. T. 
U. per operative, about one-half of 
which is sensible heat, the other half 
being transformed into latent heat 
through evaporation. 

4. The heat developed by power 
consumed in driving the machinery 
and in the manufacturing processes 
in general. According to the laws 
of conservation of energ}^ all power 
used in manufacturing is ultimately 
converted entirely into its heat equiv- 

TABLE 5— POSSIBLE ROOM TEMPER- 
ATURES OBTAINABLE IN CARRIER 
SYSTEM OF HUMIDIFYING, AT 
VARIOUS OUTSIDE WET-BULB 
TEMPERATURES AND VARIOUS 
PERCENTAGES OF HUMIDITY IN 
THE ROOM 



Outside 
Wet- Bulb 


Percentage Humidity 
Room 


IN 


Tempera- 
ture 


55 


60 • 


65 


70 


75 


"80 


Deg. F. 














50 


67.0 


64.362.0 


59. 857. 7*56.0 


55 


72.0 


69. 667. 5:65. 2:63.1 61.1 


60 


77.5 


74.972.5 70.468.366.3 


65 


82.8 


80.2 77.675.673.5 71.6 


70 


87.2 


85.683.1 80.078.7 


76.7 


75 


93.7 


90.887.3 85.983.9 


81.9 


80 


99.1 


96.293.491.289.0 

i 


87.0 



alent. Each horsepower of energy 
therefore creates 423^ B. T. U. of 
heat per minute wdiich must be cared 
for by ventilation. In high-powered 
mills this is the chief source of heat- 
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ing and is frequently sufficient to The lowest saturation temperature 
overheat the buiklino^ even in zero that can be obtained is the same as 
weather, thus requiring cooling by the outside wet-bulb temperature, as 
ventilation the year round. has been shown. Therefore, the 
RELATION OF ROOM TEMPERATURE TO cicwpoiut in the room will always be 
OUTSIDE WET-BULB TEMPERA- the Same as the outside wet-bulb 
TURE temperature. Since the difference 
During cool weather the dewpoint ^^etween the dewpoint and the room 
or saturation temperature at the ap- temperature is dependent upon the 
paratus is ' secured and controlled percentage of relative humidity 
artificially at whatever point requir- niamtained. the minimum room tem- 
ed. During warm weather, however, perature and the percentage of hu- 
it is impossible during the greater midity required in the enclosure will 
part of the time to obtain as low a l^e shown in Table 5. It will be 
dewpoint as desired without refrig- noted that the higher the humidity 
eration, which in the majority of carried the lower the room tempera- 
cases of humidifying is impracticable, ture may be kept. 



Dust in ^Retafion to Heating 

By Konrad Meier 

Readers of The Heating and stacks, the air will lose its natural 

Ventilating Magazine will recall sweetness and refreshing qualities, 

the thoughtful and practical discus- The recent tendency to oppose 

sion bv Konrad Aleier of present plenum ventilation on the part of the 

heating methods, published in the is- medical profession appears to be the 

sue for January, 1911, under the result of such observations, 

title of "What is the Matter with Engineers themselves will have ob- 

Modem Heating Practice?" served, especially in public buildings 

Mr. Meier has further amplified and schools, that even a generous 

his views in a paper presented at the ]jlenum supply will not always make 

recent meeting of the heating engi- the occupants forget the desire to 

neers' society. Some of the more im- open the windows. Heated but un- 

portant points in addition to those occupied rooms are often found stuf- 

contained in his previous article, are fy, even after long vacancy, when a 

given herewith : slight amount of natural ventilation 

It is a popular notion that steam should suffice to keep them sweet, 

and hot water systems give a differ Everybody has noticed the stifling 

ent sort of heat. Engineers would air of ill-kept empty railroad coaches 

define this more correctly by stating which is not altogether caused by 

that various methods of heating will overheating, nor by previous occu- 

produce different air conditions. The ])ancy. In such cases the foulness of 

old-fashioned devices are still consid- the air cannot be due to lack of ven- 

ered by many people to be more tilation alone. 

wholesome, even though less efficient -?*hese circumstances would indi- 
than the modern apparatus, of which rate a cause of vitiation aside from 
it is often said that it does not venti- the well-known sources and explains 
late, the dead air anfl stuffiness being in a measure the demand for purer 
attributed generally to the lack of air air which has rcallv arisen and be- 
supply incidental to heating. Partly come general only with the introduc- 
out of this idea has grown the popu- tion of the modern ways of heating, 
larity of the indirect system, but now None of this evidence is proof that 
complaints are heard, that through the heating apparatus itself is at 
heating, and even tempering, by fault, but it should certainly raise the 
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question whether the qiiauty of room 
air is altered in any material way by 
the process of heating. Changes in 
temperature and relative humidity 
even though they bear on comfort to 
an extent would not account for it, 
since we know they do not in them- 
selves affect the sweetness of the air 
at least within the wide range be- 
tween a brisk, dry, cold, northwest, 
and the moist, warm, ocean breezes 
in summer. 

If it be found that the air is un- 
dergoing chemical, physical, biological 
or only purely thermal changes 
through any of the prevailing meth- 
ods of heating, we will then have to 
answer the next question, whether 
such changes may be considered as 
deterioration and are of any conse- 
quence, in general, or only in par- 
ticular cases. When the causes and 
effect are determined, we will be able 
to prescribe the remedy. 

CAUSES OF VITIATION 

As proof of certain chemical 
changes we have the investigations 
of Professors v. Esmarch and Nuss- 
baum. The former authority has 
demonstrated the following points : 

Dust, especially when of organic 
nature, will decompose on heating 
surfaces from a temperature of about 
i6o° F. upwards. Of the gases pro- 
duced, ammonia is shown by chemi- 
cal reaction, not only over the radi- 
ator, but in the room air at large. 
The quantities are too small to be 
called a poison to the average per- 
son, but are quite often noticeable by 
odor. Under extreme conditions, 
when steam is turned into a dusty 
radiator or stack, the ammonia may 
become very disagreeable. Analysis 
was made for CO, but none could be 
found. 

When heating surfaces were care- 
fully cleaned before the test, the ef- 
fect on the air was still present and 
demonstrable by analysis, but less in- 
tense, thus showing that the dust sus- 
pended in the air will also decompose 
when passing over the heating sur- 
faces, and that there is a constant 
vitiation going on beside the periodi- 
cal effect taking place while reheat- 



ing. No traces of any foreign gases 
could be detected until steam was 
turned on, hence we are safe in say- 
ing that heating is the cause. We 
may conclude also, that if heating 
were accomplished by clean surfaces 
and without causing air circulation, 
decomposition could not take place. 

Prof. Nussbaum, investigating in- 
dependently, has arrived at the same 
general conclusions, but has gone 
further into certain details. He found 
that moist organic dust will begin to 
decompose even at 140° F. while dry 
dust, or dust in dry air, must be heated 
to about 200° F. iDefore gases become 
noticeable. The same applies to dust 
lying on surfaces or passing by them. 

\^arious kinds of dust were sub- 
jected to the tests. Inorganic matter 
was found to produce the least odor 
and practically no gas, while ordinary 
house dust, as it enters into rooms 
from the streets, with the air or by 
way of shoes and clothing, produces 
most of the ammonia. This is ex- 
plained by the large percentage of 
animal excreta which ordinary street 
and house dust contains particularly 
in cities with non-absorbent pave- 
ments. 

OZONE WILL NOT GET PAST RADIATOR 
OR STACK 

Another indication of chemical re- 
action was furnished unwittingly, in- 
cidental to certain tests of ozonizing 
apparatus. It appeared, that the out- 
put of ozone was always reduced 
when the air was allowed to pass 
the electrodes slowly and to become 
heated thereby. The tendency of the 
ozone to combine with organic mat- 
ter increases with temperature. 
Hence a good portion of the out- 
put was always absorbed even while 
the air to be ozonized was passing 
the generator. When slowing down 
the air current and raising its tem- 
perature, a point was reached at 
which no more ozone could be found 
in the air issuing from the appara- 
tus. The temperature rise in such 
devices is much smaller than is 
usually the case with heating. 
Furthermore the surfaces for heating 
are much larger and less apt to be 
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clean. We are safe in assuming that 
no ozone will ever get past a radia- 
tor or stack. It is most probable, 
that a certain amount of oxygen is 
also sacrificed by the process of heat- 
ing, but the extent of this has not 
been established. In any event, the 
absorption of ozone, which may be 
said to be the sweeping, purifying ele- 
ment would account in a measure 
for the lifeless quality of air issu- 
ing from a register or ascending from 
a radiator. 

To prove certain physical changes 
in room air, it is only necessary to 
recall the long established facts, that 
fog and cloudiness are largely caus- 
ed by dust and soot and that the 
relative humidity, at which conden- 
sation becomes visible, is much de- 
pendent on the purity of the air. 
This shows that moisture has a dis7 
tinct tendency to cling to dust and 
weight it down, more or less, ac- 
cording to atmospheric conditions. 

There is no doubt, however, that 
this moisture is evaporated when 
dust is being heated. It is lighten- 
ed thereby and all the more easily 
joins the current of warm air rising 
from a heater. The continuous air 
circulation incidental to heating keeps 
a certain amount of dust in motion, 
which would otherwise settle down, 
and will therefore add certain ele- 
ments to the air we breathe. 

As proof of this we need to call 
attention only to the visible tracks 
left by the dust, on walls above radi- 
ators which are sometimes deflected 
by shields, but- should be prevented 
in other ways. It is by no means 
likely that live organisms are de- 
stroyed to any extent by the ordi- 
nary forms of heating apparatus. 
This depends on higher air tempera- 
tures or on steam itself. Furnaces, 
except in red-hot condition, which 
is undesirable in other ways, and 
radiators, therefore, cannot be con- 
sidered as sterilizers. They merely 
dr\- the dust, stir it up and keep it in 
motion while the heat is on. Consider- 
ing this, we are forced to admit, that 
heating increases the bacterial contents 
of the air. 



EFFECT OF VITIATTOX RY HEATING 

The elimination of the ozone and 
whatever loss of oxygen may occur, 
probably have no distinct and trace- 
able effect on health. They repre- 
sent the general drawback of indoor 
life, not serious in itself, probably 
because we have long since become 
inured to it. The situation is differ- 
ent in regard to the contamination of 
the air by fine, dried dust, which 
has become general more recently, 
through prevailing methods of heat- 
ing. This may be clear if we re- 
member, that the old-fashioned tile 
oven, the ordinary free standings 
well-polished iron stove, or the open 
fireplace depend on their effect 
largely on radiation, ' and that the 
heating surfaces are readily accessi- 
ble and apt to be clean. This can- 
not be said of the hot-air furnace, 
nor of indirect stacks, nor of certain 
stvles of radiators, and least of alt 
of the screened direct surfaces. 

AVhile the public may have become 
indift"erent to the immediate sensible 
effect of dust contamination, because 
it is so general, it is nevertheless a 
real nuisance. The prevalence of 
chronic ailments of nose and throat 
would indicate that we are not im- 
mune to it. It is one of those ele- 
ments which have eluded the ordi- 
nary air tests made with the idea of 
determining the need of ventilation, 
and did not exist to any extent at 
Pettenkofer's time, when the car- 
bonic acid test was recommended. 
Naturally, it would not show in this 
sort of test. Nor would a bacterial 
test be fair, since the dried particles 
are not so apt to settle down on the 
surfaces prepared for them as ordi- 
nar}-, unheated dust would do. 

If the lessons to be drawn from 
the^ampaign against tuberculosis and 
modem hygiene in general are of any 
value, we must admit that this fly- 
ing du.st is most undesirable. 

As to the bearing of the purely 
thermal quality of the air, we can 
only judge by general experience. It 
is true, overheating has been shown 
by Fluegge to cause a distinct low- 
ering of vitality. The question is 
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not really one of overheating in this the body which Fluegge "claims to be 

case, but whether radiant heat with a necessary function. 

comparatively low air temperature, 

or higher air temperature without ^eans to prevent vitiation of air 

heat rays, are more conducive to ^^ heating 

comfort and health, and whether the Naturally, the foremost remedy 

latter tendency produces effects simi- that suggests itself is to exclude the 

lar to overheating. dust, as the main source of vitiation. 

Aside from the direct bearing of We all agree this would be desirable, 
the hot-air currents on the dust, we but unfortunately it cannot always 
have to consider the lower relative be done. Even where artificial de- 
humidity of hotter air and its greater vices for this purpose are used in 
drying effect on persons as well as connection with warm air heating 
on dust and other objects, caused and air supply systems more or less 
partly by the air in transit, and in dust will enter into a building in 
the neighborhood of the register. All other ways. Vacuum cleaners and 
things considered, there would seem general vigilance will help, but the 
to be no question that the excessive fact remains, that in a great ma- 
dryness which is often complained of jority of cases we will have to con- 
in heated rooms is materially increas- tend wdth more or less dust, and 
ed by those methods of heating de- must proceed on this assumption, 
pending on air as the heat carrier, 

and is made more irritating by the at- ^'^^^^^ moderate temperature of 
tendant increase of dustiness; heating surfaces 

There is also the general observa- J^^ ,^^^f\ '^'^7 to prevent the 
tion that cool air is breathed in more chemical adulteration of air through 
freelv. This mav be partlv due to ^decomposing of organic matter would 
the feeling that it is more^ inviting, ^PP^^^ .^^ ^^ ^, moderate temperature 
or the subconsciousness that it is f ^^^^^^^f surfaces. With clean sur- 
more refreshing. We are certainlv ^^^^^ ^"^ dry air, according to V 
more apt to take a deep breath of Esmarch and Nussbaum, there will 
fresh, sweet air than of tainted, ^^ "? vitiation with temperatures up 
stuffy air. Again, there is also the ^"^ .^^^ ^- /"^^ "°"^ ^° ^P^^'f ^} 
purely phvsical condition of its small- ""^^^ ^he surfaces are near the boil- 
er volume for the same amount of ^"^ pomt. Under less ideal condi- 
oxygen, causing less labor in respira- J,^°"^' ^^^^^^^f^ "?°^^ °^ ^^^\ ^"^^^^ ° 
tion, even though its final tempera- l^ expected, the temperature should 
ture mav be the same. Most per- be kept down to about 1 60 F. or 

sons have more difficulty in getting ^'?^^'^V ^-^ \ I' ^^^^T^. ^" ^^^'fT 

+v,^; u^^^^-u ;^ u^t- -,v d, 4.u a sional rise to 180 r. during a cold 
their breath in hot air than they do „ • 1 11 1 ^ • 

in cold air ^Pe^^ ^^ unavoidable and of minor 

Tj. 1 ' . 1 . . , ■ , importance. 

If there is anything m the theory Moderate temperature of heating 

that free air circulation around each ^^.^^^^^ seems also advantageous in 

person is a most desirable element m ^,jg^^, ^f ^^^ devitalizing of the air 

creating comfort, regulating the ther- y^^^ ^j^^ absorption of all the ozone and 

mal formations of the body and con- pVobablv of part of the oxygen, 
servmg health, cooler air surround- ^^ '^^^j^ ^^^ contamination of 

ing a body would seem to be more ^^^^ ^j^. ^y ^j^gt, whether in dried, 

hkely to induce this m the natural decomposed, or normal condition, it 

way by temperature difference, than ^yould seem advisable again to heat 

v^rarmer air would do. The currents at low tension, which means liberal 

created by a hot-air heating system surfaces at relatively low tempera- 

generally do not take place where ture. Low and shallow styles of 

such circulation might be wanted, radiation depending the least upon 

Hot-air heating therefore would tend convection, are also indicated. Even 

to reduce the convection of heat from with equal air volumes in circula- 
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tion, the movement will be less con- 
centrated, less intense, and less apt 
to pick up dust. It may be well to 
distinguish and repeat that air circula- 
tion created by heating is not the 
kind which is useful from a ventilat- 
ing point of view. No matter what 
may be our final judgment in regard 
to secondary circulation, or the de- 
sirability of a certain movement of 
air around the bodies, it should still 
be our~ endeavor to prevent or dis- 
tribute as far as possible, all sensi- 
ble air currents by heating. They 
are likely to be either too hot or too 
cold for comfort and not apt to oc- 
cur where they might be needed. 

ADVANTAGES OF HOT-WATER HEATING 

Hot-water heating would seem to 
meet the situation best in respect to 
temperature and liberal surfaces, but 
whichever system is used, it is ad- 
vantageous to reduce the tendency to 
create air currents and to give pref- 
erence to the kind of surface that is 
yielding a greater ratio of its heat 
by radiance. Low and flat radiation 
which is recommended is generally 
no more expensive considering its 
higher total efficiency. 

The next important rule should be 
to insist on clean heating surfaces. It 
will not do to rely for this on the 
good intentions of any one concern- 
ed. Engineers must take the first 
step to induce or compel clean sur- 
faces by selection of the most easily 
cleanable styles and by proper dis- 
position to keep the greatest possi- 
ble part of it in view. As it hap- 
pens, the styles which are giving the 
best radiant heat and the least air 
current are also the easiest to clean. 
Radiators should have fair spacing be- 
tween loops to show the dirt and to 
make it likely that it will be remov- 
ed. They should not be tucked away 
in corners. Better means are always 
at hand to make them inconspicuous 
or presentable, as the case may re- 
quire. Enamel finish in some neu- 
tral color, black or white, is only one 
of those means, which, by the way, 
will help appreciably in the radiating 
efficiency. This sort of finish, it is 
sometimes complained, would show 



the dust. It is all the more desir- 
able then, in order to induce clean 
surfaces. 

OTHER UNSANITARY PRACTICES 

There are a number of other prac- 
tices, which in the light of the fore- 
going should be classed as unsani- 
tary. 

It is unsanitary to place heating 
surfaces overhead, where the dust is 
not seen and rarely removed, except 
by air currents. 

It is unsanitary to run pipe con- 
nections to radiators in a round- 
about, fussy way that will make dirt 
corners. 

It is unsanitary to use floor regis- 
ters for heating under any circum- 
stances. 

Similar features and practices that 
may appear questionable from these 
viewpoints may be tolerable under 
some conditions, but objectionable in 
other places. One should use judg- 
ment and discretion in this respect. 
In hospitals, for instance, a stricter 
standard should prevail, also in pub- 
lic buildings where the service and 
maintenance are not of the best. 

ENAMELED RADIATORS ADVOCATED 

For years we have enjoyed clean 
plumbing fixtures, designed on hy- 
gienic lines, and we have insisted 
on cleanliness in many other ways, if 
only on general principles. There is 
every reason why we should insist 
on the same qualities in heating 
equipment, which is now nearly al- 
ways on a decidedly lower plane in 
this respect than other apparatus in 
one and the same building. Enamel- 
ed radiation would be produced, if 
there were a serious demand, while 
the better styles of radiation are 
tru^- and good in design, they are 
usually false and cheap-looking as to 
finish. The best finish enamel is the 
most sanitary, and in its turn would 
encourage proper self-assertive dis- 
position in place of the unfortunate 
habit of hiding. Substantial appear- 
ance and neatness in details will also 
help in this direction. 

If it be concederl, that cooler air, 
combined with mild radiant heat is 
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the desirable, pleasant atmospheric 
condition to be reproduced indoors 
by artificial heating, we come again 
to the same conclusion in regard to 
the methods. Flat, low, widely- 
spaced direct radiation at moderate 
temperatures would evidently give 
the nearest approach to it, when 
combined with whatever ventilation 
that may be desired, by direct leak- 
age by windows, or by a clean, even- 
ly and low tempered air supply sys- 
tem. In direct or hot-air heating 
should be used only where the heat 
requirement is comparatively small, 
that is, in substantial buildings and 
in rooms with moderate exposure, 
for which the incoming air for heat- 
ing need not be much above room 
temperature. In exposed buildings 
of light or permeable construction 
hot-air heating in any form is not 
only uncertain, inefficient and unde- 
sirable on account of the dust pollu- 
tion, but it will involve high air tem- 
perature with colder walls, lower 
relative humidity, especially as a 
structure becomes dry under the ac- 
tive ventilation. Again, in massive 
structures, with little exposure, there 
mav be good reasons for some arti- 
ficial air supply, while natural leak- 
age is often all that is necessary in 
buildings requiring much heat. 

Considering, that the requirements 
for heat and for ventilation general- 
Iv are not all coincident, and that a 
purer, more effective and wholesome 
air supply can be secured by win- 
dows or other rational means, when 
and where required, and without af- 
fecting the heat supply, and. consid- 
ering that direct heating induces di- 
rect leakage from outdoors while the 
indirect system admits the air 
through musty passages and spoils 
its freshness, it would seem that the 
idea of better sanitary conditions 
through heating by air is largely a 
delusion. The indirect method should 
be restricted to cases where it is 
really indicated, or, if no other sys- 
tem will do, the conditions might be 
made more favorable for it by extra- 
protection. In any event, such ap- 
paratus should be designed to avoid 



excessive air temperature, equipped 
with filters to keep the dust out of 
air passages and heating stacks, and 
with all provisions to induce proper 
maintenance. 

In so far as excessive dryness in 
itself, as caused by heating, may be 
undesirable and unwholesome, it is 
pertinent to consider also the best 
means to overcome these extremes. 
As previously pointed out the meth- 
od of heating in itself makes an ap- 
preciable difference and would seem 
to be the natural remedy, under or- 
dinary conditions and for new appa- 
ratus. To relieve an old plant it may 
be necessary, sometimes to use artifi- 
cial moistening, but when doing so 
it should be borne in mind, that 
moistening without taking care of the 
dust is liable to increase discomfort 
through the increased decomposition 
of organic matter. The rule should 
be to moisten only when the air sup- 
plv can be filtered or washed. 

The excessive dryness complained 
of sometimes with direct steam heat 
is often nothing but irritation of the 
respiratory tract through dust. It 
should be relieved in such cases by 
cleaner radiation and cleaner sur- 
roundings, and by lower temperature 
of heating surfaces. ^Moistening pans 
will raise humidity, but generally do 
not improve the air while dust and 
dirt are present, owing to the in- 
creased tendency for decomposition. 

The tempering surfaces should be 
arranged to secure a swift passage 
for the air and designed also with 
the idea of making them self-clean- 
ing, and to reduce the chance of 
drying and decomposing dust in tran- 
sit. Present styles of tempering 
stacks and coils are by no means 
ideal in this respect. They could be 
improved considerably in the direc- 
tion of higher velocities and heating 
efficiency without necessarily increas- 
ing resistance. 

These would seem to be sufficient 
reasons for reform, and the lines on 
which to improve heating apparatus 
from the sanitary point of view do 
not seem difficult to follow and would 
lead, if an>i:hing toward greater effi- 
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ciency in other directions. Nor 
should there be much difference in 
cost, when taken as a -whole. Hot 
water heating, for instance, can be 
brought down in most cases very 
nearly to the cost of steam, if scien- 
tifically planned, and the practical 
possibilities of its adaptation to all 
sorts of conditions are by no means 
exhausted. It is very well suited for 
utilizing waste heat from all sorts of 
motors. - The ways and means for 
reform to go more into detail would 
raise too many questions, but in gen- 
eral, all those suggested may there- 
fore be said to be within our reach. 
Briefly resuming we may put down 
the following rules, which may serve 
also as a guide in the event of a discus- 
sion : 

1. To prevent chemical vitiation of 
room air by heating it is desirable to 
have surfaces at moderate tempera- 
ture, if possible not exceeding i8o° F. 
at any time and to use easily acces- 
sible and clean radiation. Air supply 
should be filtered where necessary. 

2. To prevent the physical admix- 



ture of dust and its drying, caused by 
the air currents due to heating, it is 
desirable again to use heating surfaces 
at moderate temperature, well dis- 
tributed, spread out and inducing salu- 
l)rity in general. 

3. To reduce the pollution of the air 
by the bacteria the same means are in- 
dicated as those recommended to keep 
down the dust. 

4. To produce thermal conditions 
most agreeable and wholesome to a 
majority, it seems desirable to favor 
the application of radiant heat which 
warms the surroundings and occu- 
pants directly and produces comfort 
at lower air temperature. It should be 
used in a mild form and be well dis- 
tributed- Ventilation should be treat- 
ed separately. Each problem can be 
solved by itself to the best advantage. 

5. To prevent excessive dryness, the 
same idea of keeping down air tem- 
perature by utilizing heat rays seems 
indicated. 

6. Ventilating apparatus should be 
made self-cleaning throughout. 



Thermal Chart 



By Burt S. Harrison 
{See Pages 34-35 for Chart) 



In a fan system of heating air, the 
thermal load of the system depends 
upon the volume of air entering the 
heater, the temperature of the air as it 
enters the heater and the ultimate tem- 
peraure as it leaves the heater. In 
figuring this thermal load then, the 
value of a B. T. U. must be taken as 
the value at the temperature of the 
air entering the heater. 

It is not always convenient to meas- 
ure the volume of the air in the sys- 
tem at that point. In some cases it is 
more convenient to measure .the vol- 
ume leaving the heater casing, or to 
measure it at the register faces in the 
rooms. In such cases the B. T. U. 



value used in the figuring must be cor- 
rected for change in temperature, or 
else the volume of air readings must 
be corrected for temperature rise. 

The writer submits herewith a chart 
which may be readily used, showing at 
a glance the B. T. U. values at any 
temperature within the range of heat- 
ing ^nd drying work. By the use of 
this chart, one may tell quickly what 
B. T. U. value to use in his computa- 
tions, whether his anemometer read- 
ings of air volume be taken at the air 
inlet to the fan, in the heater case, 01: 
at the register outlets. The note of 
procedure at the top of the chart fully 
explains the operation. 
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New York City Weather Records 

The record of the weather in New 
York City, for 191 1, with comparative 
data, has been compiled in tabulated 
form and published bj' the local office of 
the United States Weather Bureau. Ac- 
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PRECIPITATION IN NEW YORK CITY DURING 
1911 

, Shaded columns, accumulated depth in inches. 
Black line, the normal. 

companying the tables are some inter- 
esting charts by which some of the more 
important weather conditions that ob- 
tained during the year may be seen at a 
glance. 

For instance, in Fig. 'i is shown the 
precipitation for the year, the shaded 
columns giving the accumulated depth in 
inches by weeks, and the heavy, broken 
line, the normal. It will be seen that the 
total precipitation for 191 1 was 40.34 in., 
as compared with a normal of 44.63 in. 

The sunshine chart, Fig. 2, shows the 
unusual amount of sunshine that New 
York was favored with during the past 
year, the figures showing 60% of sun- 
shine as compared with a normal of 58%. 
The figures are an interesting comment- 
ary on the statemei'vt sometimes made 
that, as a rule, there is more cloudiness 
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SUNSHINE IN NEW YORK CITY DURING 1911 

Unshaded Columns, Per Cent, of Possible, by 
Months. 

Heavy Line, Normal for Period of 17 Years. 
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TEMPERATURE IN NEW YORK CITY DURING 
1911 

Black Line, General Fluctuations of Daily Mean 

Temperature. 

Broken Line, Annual Curve of Normal Tempera- 
ture. 

than sunshine in New York. The fluc- 
tuations of the daily mean temperature 
for the year is shown in Fig. 3. The 
dotted line shows the annual curve of 
normal temperature. 

•— 

How the Romans Heated Their Houses 

The accompanying illustration is 
going the rounds of the daily press and 
is intended to demonstrate the methods 
used by the Romans 2,000 years ago in 
heating their buildings, as gathered 
from an inspection of extensive Roman 
remains recently discovered at Great 




DIAGRAM OF HEATING ARRANGEMENTS IN 
ANCIENT ROMAN HOUSE 

Chesters, on the Tyne, in England. The 
house illustrated is supposed to be that 
of a Roman military commander. It is 
thought that the heating was done by 
means of a fire in an adjoining cham- 
ber, shown at the right, and that the 
products of combustion were admitted 
to a space beneath the main floor and 
passed up through flues in the side walls 
to the roof. As the construction was 
entirely of incombustible material, the 
danger of the building's burning was 
eliminated. It is known that the 
Romans were more or less familiar with 
hot water heating by means of coils 
located in the walls. By either that 
method or by heating the floor and 
walls directly, as is the case in question, 
satisfactory results could undoubtedly be 
obtained in a climate that was not 
especially severe. 
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ever been attempted. But what is more 
important, it has estabhshecl a pre- 
cedent which, it is safe to say, will be 
fohowed sooner or later in all of our 
more progressive cities. The event 
thus becomes one of far-reaching- sig- 
nificance^ as beginning an enlargement 
of the industry to almost limitless di- 
mensions. 
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TWO events of more than or- 
dinary importance have given 
an auspicious opening to the new year. 
One of these is the newly-published 
Federal system of warm air furnace 
heating and ventilation, promulgated 
by the Federal Furnace League. This 
system, it is confidently expected, will 
go far to place on a scientific basis the 
design and installation of furnace 
heating plants. The other event is 
the establishment of the first municipal 
bureau of ventilation in Chicago with 
provisions for a ventilation inspector 
in charge and four ventilation inspec- 
tors. Inasmuch as the new ventila- 
tion ordinance in Chicago, which be- 
came effective January 9 last, covers, 
not only the usual classes of buildings, 
but also buildings used for the sale, 
storage or manufacture of merchan- 
dise, theatres, club houses, etc., it is 
apparent that Chicago has in prospect 
the most thoroughgoing regulation of 
the quality of its air supply that has 
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OW lone: does it take to heat a 



building 



from a given outside 



temperature to 70° F. ? This question 
is one that frequently arises in the 
work of the heating engineer, but, so 
far as we know, he will look in vain 
for any published data on the subject. 
In a recent case of a medium-sized 
school building, the estimates ran from 
5 to 8 hours. But there were no em- 
pirical data to work from. An inquiry 
among other engineers who would be 
likely to have this information devel- 
oped the fact that they were equally 
anxious to procure the desired figures. 
In practice it is quite the customary 
thing to add a certain percentage to 
the estimated capacity of a heating 
plant, but just why this is necessary 
does not occur to most engineers. Yet 
it is obvious that the heating of a cold 
building is a far different proposition 
from maintaining a 70° F. indoor tem- 
perature, even in zero weather. The 
problem presents some nice calcula- 
tions, for the wall temperatures, espe- 
cially those of the outside walls, in 
addition to their capacity for trans- 
mitting heat, have to be taken into 
consicleration. Yet the entire thick- 
ness of an outside wall does not figure, 
for the exterior, of course, is practi- 
cally at the temperature of the outside 
air. We should be glad to hear from 
any of our readers who have made 
tests in this connection or who have 
any data bearing on the subject. 
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nCMICAL muiPHEnT 



The Art of Vactium Cleaning 



a practical discussion of present methods and appliances 

By Austin H. Hart 



Vacuum cleaning is the name ap- 
plied to the process of removing dust 
and dirt from rugs, carpets, floors, fur- 
niture, walls and other fixtures and 
furnishings throughout a building and 
conveying said dust and dirt to a suit- 
able receptacle. 

This method of cleaning has been 
in use for a number of years and it 
has of late, by improved appliances, 
been brought to high perfection. It 
will only be a short time before the 
installation of a stationary cleaning 
vacuum system will be as essential to 
the equipment of a modern building 
as the heating, ventilation and plumb- 
ing. 

We shall confine this treatise to the 
stationary system as, we believe, sat- 
isfactory results in cleaning cannot be 
expected from the portable machines, 
power and exhauster displacement be- 
ing necessarily sacrificed to lightness, 
with the further and most serious ob- 
jection that the portable cleaners em- 
ploy a very unsanitar}^ method of col- 
lecting more or less of the bacteria 
from rugs, carpets and furnishings, 
and discharging the same back into 
the atmosphere of the room. 

Upon the installation of any system, 
the following points should be given 
careful consideration: 

CARDINAL POINTS TO BE CONSIDERED 

Method employed for separating the 
collected dust, dirt and bacteria from 
the air and disposing the same in a 
suitable receptacle. 

Method employed for disposing of 
such collected dust, dirt and bacteria. 

The type of vacuum pump or ex- 
hauster used, its construction, capacity, 



operating speed, drive, mechanical and 
volumetric efficiency. 

Whether compressed air is fur- 
nished by the system for cleaning 
where vacuum is not applicable and 
for blowing out obstructions in the 
vacuum piping. 

The volume of free air actuallv dis- 
placed per cleaning tool and the vac- 
uum maintained at such time. 

The method of controlling the dis- 
placement of the pump or exhauster 
while in operation. 

Piping to be used in connection with 
the installation. 

We propose to take up the subject 
briefly under the above headings. 

DUST SEPARATION 

The dust separation of every system 
should positively separate all dust, dirt 
and bacteria from the air, rendering 
the air clean and pure before it enters 
the exhauster and is finally discharged 
back to the atmosphere. 

By investigating the various vacuum 
systems now on the market, we find 
various methods employed for separat- 
ing this dust, dirt and bacteria from 
the air. Some use a screen, either wire 
or cloth, or a plate with perforations 
therein, which is known as the strainer 
plate, for the purpose of separating 
paper, string and heavier particles of 
dirt from the air. After this is ef- 
fected, some of the systems employ a 
spray and what is known as a wet 
tank for separating the finer dust, 
dirt and bacteria, while in others they 
permit the finer dust, dirt and bacteria 
to pass through the exhauster, expell- 
ing the same direct to the atmosphere. 
This latter method is open to the ob- 
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jection that diseased germs (bacteria) 
are again released as a menace to 
health. A further difficulty in such 
separation is that the screens and 
strainer plate in separating paper, 
string and heavier particles of dirt 
from the air, are liable to become 
clogged with the same, causing resist- 
ance to the passage of air through 
such screens or strainer plate, reducing 
the volume of air used in cleaning and 
increasing the horse power necessary 
to operate the exhauster. The condi- 
tions existing in the system are con- 
stantly changing, it being a fact that 
the longer the system is in operation, 
the lower its efficiency. 

JMechanically, this method of sepa- 
ration is faulty in that the dust and 
grit, which it is impossible to separate 
from the air, passes through the ex- 
hauster, whether the exhauster be of 
the rotary, centrifugal or reciprocating 
type, necessarily wearing and cutting 
the moving parts of the exhauster and 
materially shortening the life and ef- 
ficiency of the machine. 

Some rotary exhausters that are 
used in vacuum systems are construct- 
ed with a clearance between the mov- 
ing parts for the purpose of reducing 
this wearing and cutting. This to a 
certain extent is accomplished, but the 
greater the clearance allowed in work- 
ing parts, the lower the efficiency of 
the exhauster. To overcome this las'? 
in efficiency, some systems have em- 
ployed what is known as a water-seal, 
that is, a small stream of water con- 
tinuously flowing into the exhauster to 
fill and seal this clearance and to pre- 
vent a certain amount of slippage. 
However, there are a number of ob- 
jections to the use of this so-called 
water-seal, namely : 

It necessitates an open connection 
with the sewer Or catch-basin while 
the machine is in operation. 

Such continuous discharge of air 
and water to the sewer causes a si- 
phoning of the sewer traps of the 
building. 

If the exhauster is placed below 
sewer level, the dirt, bacteria and 
water must be discharged into a 



catch-basin and an auxiliary pump 
used to carry the same to the sewer. 
The water injected into the ex- 
hauster being heavier and more 
dense than air, additional horse pow- 
er is required and the air displace- 
ment of the exhauster is decreased 
in proportion to the amount of water 
injected. 

WASHING THE AIR COMMENDED 

The ideal and sanitary method of 
dust separation can only be accom- 
plished by washing and scrubbing 
the air, permitting the dust, dirt and 
bacteria to remain in solution. This 
fact seems to have been appreciated 
by the maker of a system of vacuum 
cleaning, which is now on the mar- 
ket. In this system the dust, dirt 
and bacteria collected, through the 
cleaning appliances are brought di- 
rectly to a hollow iron base of the 
vacuum exhauster where it enters a 
perforated cylinder submerged in wa- 
ter, in which cylinder there are a 
number of metal paddles revolving 
at high speed, designed to break up 
the air bubbles and mix the air and 
water, thereby releasing the dust, dirt 
and bacteria from the air, the same 
remaining in solution. The air so 
washed, being purified, rises above 
the water level in the hollow base 
and is taken up by the exhauster and 
expelled to the atmosphere direct, or 
through a discharge pipe running to 
some convenient place, for such dis- 
charge. 

The construction of this separator 
is such that there is no possibility of 
pieces of paper, matches or dirt clog- 
ging the separator, causing resistance 
in the flow of air through the system, 
a< the paddles revolving in the cvlin- 
der continuously expel such particles 
intp the large base of the machine. 

DISPOSAL OF COLLECTED DUST, DIRT 
AND BACTERIA 

The majority of systems have 
drawers and pails in which the dust, 
dirt and bacteria is collected and 
these are taken out by the operator 
from time to time and contents emp- 
tied into some other receptacle and 
the same disposed of as conditions. 
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will permit, possibly burned in fur- 
naces, or. in most private homes, 
emptied into refuse barrels in the 
yard. In doing this the operator has 
merely disposed of heavy dirt and 
filth collected. He must also clean 
the screens or strainer plate, other- 
wise the efficiency of the system will 
l)e reduced by the clogging of the 
same and this cleaning of the screens 
and strainer plates must take place 
■even in systems where a certain 
amount of lighter dust, dirt and bac- 
teria are permitted to pass through 
the pump or exhauster. 

The opening up of the vacuum 
machine and cleaning out of such 
dust, dirt and bacteria is extremely 
unsanitary and not only a menace to 
the health of the operator, but in 
handling the same, he is permitting 
the diseased germs and bacteria to 
-escape into the atmosphere and be 
again carried through the building 
and in some cases where ventilating 
systems are employed, the vacuum 
machines are so located that these 
germs are picked up and again dis- 
tributed throughout the building 
through such ventilating system. 

In the system where a mechanical 
separator is used and the air is wash- 
■ed and scrubbed as heretofore stated, 
the air. dust, dirt and bacteria col- 
lected is held in solution in the hol- 
low base of the exhauster, this hollow 
base being directly connected with 
the sewer, such connection being 
closed by a valve at all times except 
when the base is to be cleaned out. 
To clean out the base, a valve placed 
on the inlet to the base is closed and 
the valve in the sewer connection is 
opened. The type of exhauster used 
permits the reversing of the exhaust- 
er, converting it into a compressor 
whereupon the dirt, bacteria and 
Avater contained in the hollow base 
are discharged by compressed air 
into the sewer, and it is immaterial 
whether the exhauster be above or 
below the sewer level. The hollow 
base is so constructed that it drains 
m the direction of the sewer connec- 
tion and, at the other end of the 
base, there is a ball-nozzle which 



directs a stream of water, during the 
cleaning out process, to the bottom 
of the base, loosening up such dirt 
that may have settled, so that it may 
be discharged into the sewer. The 
exhauster may then be reversed, the 
sewer connection closed and the 
valve to the system opened. The en- 
tire operation of disposing of col- 
lected dust, dirt and water does not 
exceed two minutes. The machine 
itself is never opened to the atmos- 
phere and is hermetically sealed at all 
times. 

TYPES OF EXHAUSTER 

At the present time there are four 
types of exhausters being used in 
vacuum cleaning systems. These 
are the fan type, centrifugal type, 
rotary type and reciprocating type. 
The efficiency of a fan type ex- 
hauster, when maintaining a vacuum 
sufficient to do cleaning, is so low 
that it is hardly worthy of considera- 
tion. Fan exhausters were original- 
ly built and intended for handling a 
large volume of air. under practically 
no resistance, as in the case in ven- 
tilating systems, shaving and saw- 
dust collectors, in planing-mills and 
work of this character. It is impos- 
sible to maintain over i or 2 in. of 
vacuum and then with a very low 
m_echanical efficiency, whjch makes it 
absolutely impractical. 

With the centrifugal type of ex- 
hauster it is possible to maintain 
some 6 in. of vacuum, but in accom- 
plishing this, the efficiency of the ex- 
hauster is about 25% to 30%. Cen- 
trifugal fans are operated at a \evy 
high rate of speed, usually around 
3,000 R.P.]\I. causing such frictional 
losses and wear on the bearings of 
the machine, including the motor, 
that the life of the machine is neces- 
sarilv short. 

The rotary^ type, most of which 
are constructed along the line of the 
positive Root blower, are capable of 
maintaining a higher vacuum than 
the tv/o preceding types of machines 
and while operating at a medium vac- 
uum will show a considerably high- 
er efficiencv than said machines. Ro- 
taries usually are operated at a speed 
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of from 700 to 1,200 R.P.M. and ficiency of 90%, which efficiency re- 
when of positive rotary type with no mains constant regardless of the 
clearance, they usually show a vol- amount of vacuum maintained. In 
umetric efficiencv of 60% to 80% view of this fact, it is evident how 
when operated at 4 in. to 6 in. of economical is the reciprocating ex- 
vacuum. However, this efficiency de- hauster when any considerable vol- 
creases. very rapidly as the vacuum ume of air is to be displaced and the 
increases. This is, when maintain- power factor is taken into consider- 
ing a vacuum of from 10 in. to 12 in. ation. This high efficiency accounts 
the efficiency will not exceed 40% to for the saving of from 20 to 50% 
60%,. A positive rotar)- exhauster in the operating cost. Furthermore, 
can be used most successfully where reciprocating exhausters are operated 
the separator perfectly cleans the at approximately 150 R.P.M. and, at 
dirt and grit from the air. this speed, with proper care their 

Where complete separation of the life is indefinite, 

dust and dirt from air is not effected, Our attention has recently been 

the rotary with a clearance and a called to the fact that the construc- 

water-seal is absolutely necessary, tion of some of the mechanically 

but the horse power in exhausting a moved valves is such that b}- turning 

given amount of air is materially in- the valve 180°, the ports of the valve 

creased on account of the pumping are reversed in relation to the piston 

of this water. so that instead of an exhauster we 

The positive rotary exhauster is have a compressor. A positive rotary 

the only one, other than the recipro- exhauster may be reversed with like 

eating type, that is capable of oper- results. This makes it possible to 

ating under high vacuum. In per- furnish compressed air for discharg- 

forming such service, its operating ing the dust, dirt, bacteria and water 

cost is from 20 to 50% greater than into the sewer and for furnishing 

that of the reciprocating type. A compressed air through the vacuum 

point in favor of the rotary exhaust- system for cleaning purposes where 

er for a vacuum cleaning system is a vacuum is not applicable, such as 

its cheapness, if first cost only is con- the cleaning of radiators, relief work, 

sidered. or where the power factor backs of pictures, theatre scenery, 

is so small that it is not necessary to etc. 

give it consideration. There is a tendency for vacuum 

pipes and hose to become stopped 
up from time to time by matches or 

The reciprocating type of exhaust- paper, the use of the compressed air 

er is of two kinds : those fitted with under high pressure for blowing these 

poppet valves and those fitted with obstructions from the pipe and hose 

mechanically moved valves. is very essential in an up-to-date sys- 

The ordinary reciprocating vacuum tern, 

exhauster of the piston type, fitted There is no question but that some 

with poppet valves, would show a reciprocating exhausters now used in 

volumetric efficiency of from 60% to vacuum cleaning systems, are being 

70%, and it is immaterial as to what operated at a very high speed, from 

vacuum is maintained, whether it be 406 to 700 R.P.AI.. for the purpose 

2 in. or 12 in., the volumetric effi- of rating an exhauster with a large 

ciency. practically remains constant. capacity or displacement. This point 

The reciprocating vacuum ex- should be carefully considered in the 

hauster, fitted with mechanicallv investigation of systems either equip- 

moved valves, is noiseless and will ped with reciprocating exhausters or 
show approximately a volumetric ef-with rotary or centrifugal exhausters. 

(To he continued) 
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Legal Decisions 



Effect of Acceptance of Heating Plant by 
Owner 

In an action to recover the contract 
price for the installation and furnishing 
of a low-pressure steam heating plant on 
the defendant's premises, according to 
agreement between the parties, the case 
was submitted to the court without a 
jur}', and from a judgment for the plain- 
tiff the defendant appealed. The evi- 
dence for the plaintiff tended co prove 
that the work contracted for w^as com- 
pleted according to the special contract 
and was accepted by the defendant, that 
upon its completion the defendant ad- 
mitted it w-as a satisfactory job, accepted 
it, and accepted an order from the plain- 
tiff to a suppl}^ company for $400.00 for 
the boiler and radiators supplied for the 
plant, and in part payment of the con- 
tract price for installing the plant. The 
defendant offered evidence to show that 
the work was not done in a skillful man- 
ner, as agreed upon, and was never com- 
pleted in accordance with the contract, 
and that the plant did not answer the 
purpose for which it was installed. 

It was held on appeal that, the case 
having been submitted to the court be- 
low without a jury, its decision could 
only be reviewed on questions of law 
and not as to whether the finding of facts 
was correct or sufficient to support the 
judgment. The defendant having ac- 
cepted the w^ork after its completion,, the 
plaintiff was entitled to recover therefor, 
although it should not have been done in 
strict conformity to the contract. It was 
conceded that the work had been done, 
and the defendant had accepted it and 
used the plant during a fall and winter. 
A prayer of the defendant that the court 
should allow him "an amount equal the 
amount necessary to put said heating 
plant in the condition called for by the 
contract "was held properly refu'sed as 
assuming that the defendant was entitled 
to recover such an amount without 
stating any basis for the recovery. 
Judgment for the Dlaintiff was affirm.ed. — 
Turner vs. Egan, Maryland Court of Ap- 
peals. 



Warranty of Furnace — Buyer's Duty 

_ In an action to foreclose a mechanic's 
lien upon the defendant's house for the 
purchase price of a w^arm air furnace, the 
only question was w^hether there w^as.a 
breach of w^arrant. The contract of sale 
of the furnace was oral. The furnace 
w^as a combination furnace and was war- 
ranted to properly heat the house in the 
coldest weather. It would not do this 
when fired with wood alone, except by 



means of excessive firing and attention. 
By using coal or coke as fuel it would, 
however, heat the house according to the 
warranty. It was held that there was no 
breach of warranty. There was no ex- 
press w-arranty that the furnace would 
heat the house in the coldest weather 
when wood alone was used as fuel, but 
only that it would properly heat the 
house at that time. This it would do 
when the proper fuel was used and it 
was the duty of the defendants to use 
that fuel.— Wheeler & Son Co. vs. Eden- 
hofer, Wisconsin Supreme Court. 



Current Heating and Ventilating Litera- 
ture 

Under this heading is published each 
month an index of the important articles 
on the subject of heating and ventilation 
that have appeared in the columns of our 
contemporaries. Copies of any of the jour- 
nals containing the articles mentioned may 
be obtained from The Heating and Venti- 
lating Magazine on receipt of the stated 
price. 

electric heating 
Electric Lighting and Heating (L'- 
Eclairage et le Chauffage filectrique). 
A. Turpain. A brief history of the 
growth of the use of electricity for these 
purposes, with a short outline of modern 
appliances. Ills. 7200 w. Rev Gen des 
Sciences — NoA^ 30, 191 1. 40c. 

garage heating 
Heating Private Garages. Briefly con- 
siders suitable methods. 1500 w. Horse- 
less Age — Dec. 20, 191 1. 20c. 

HOT WATER 

Gas - Heated Hot - Water Supply. 
Thomas Potterton. Illustrated descrip- 
tion of hot-water supph^ apparatus with 
thermostatic control. 6500 w. Plumb & 
Dec — Dec. i, 1911. 40c. 

ISOLATED PLANT 

The New York Public Library. Eu- 
gene E. Smith. Illustrated description of 
the features of this central generating 
plant for light, heat, ventilation and 
powder, and the electrical equipment 
throughout the building. 4000 w. Elec 
Wld — Dec. 2, 191 1. 20C. 

PEAT 

Is Peat an Important Fuel in the U. S.? 
Charles A. Davis. Abstract of a paper 
read before the Am. Chem. Soc. Map, 
and estimation of the peat beds and their 
value. 2500 w. Dec. 10, 191 1. 20c. 

VENTILATION 

Ventilation of Passenger Ships. An- 
derson MacPhee. Illustrated description 
of a S5'stem designed to be used either as 
a plenum system when heating, or an ex- 
haust system when no heat is required. 
1500 w. Int Marine Engng — Dec, 1911. 
40C. 
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The Weather for January, 1912 



New 
York 



Bos- 
ton 



Pitts- 
burg 



Chi- 
cago 



St. 
Louis 



Highest temperature, degrees F 

Date of highest temperature 

Lowest temperature, degrees F 

Date of lowest temperature 

Greatest daily range, degrees F 

Date of greatest daily range 

Least daily range, degrees F 

Date of least daily range 

Mean temp, for month degrees, F 

Normal mean temp, for month, deg. F. . . 

Total rainfall, inches 

Total snowfall, inches 

Normal precipitation, this month, inches 

Total wind movement, miles 

Average hourly wind velocity, miles. . . . 

Prevailing direction of wind 

Number of clear days 

Number of partly cloudy days 

Ntunber of cloudy days 

Number of days on which rain fell 

Number of days on which snow fell. . . . 
Snow on ground at end of month, inches. 



52 
19 
—3 
13 
36 

9 

7 

3 
23.5 
30.2 

1.86 

9.0 

3.79 
14959 
20.1 
N. W. 

8 

9 
14 
15 
10 

0.6 



53 
19 
—5 
13 
33 

9 

6 

4 
21 
27 

2.87 
17.8 

3.32 

8840 
11.9 
West 

8 

9 
14 
13 
11 

5.4 



• 54 

18 

—6 

13 

37 

9 

5 
25 
20 
30.7 

1.9 
13.8 

2.87 
10205 
13.7 
West 

1 
10 
20 
24 
18 

0.2 



,9 

,7 



38 

23 

—16 

7 
29 
21 

5 

5 
11 
23 

0.84 

7.1 

2.0 
10595 
14.2 
West 

8 

8 
15 
12 
11 

3.0 



58 

22 

— 14 

7 
32 
21 

5 
27 
20 
31 

1. 
13. 

2. 

9108 
12.2 
N. W. 
10 

9 
12 

5 

5 
None 
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RECORD OF THE WEATHER IN CHICAGO FOR JANUARY, 1912 
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RECORD OF THE WEATHER IN ST. LOUIS FOR JANUARY. 1912 



Plotted from records especially compiled for The Heating and Ventilating Magazine by the United States 

Weather Bureau 
Heavy lines indicate temperature in degrees F. 
Light lines indicate wind in miles per hour. 

Broken lines indicate humidity in percentage from readings taken at 8 a.m. and 8 p.m. 
S — clear, P C — partly cloudy, C — cloudy. R — rain, Sn — snow. 
Arrows fly with prevailing direction of wind. 
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Inspectors Wanted for Chicago's Bu- 
reau of Ventilation 

Charles B. Ball, chief sanitary inspec- 
tor of Chicago's Department of Health, 
has sent us a copy of. the requirements 
for the two new positions created m the 
1912 appropriation bill — one ventilation 
inspector in charge, $2400.00, and four 
ventilation inspectors at $1200.00 each. 
The Civil Service Commission has ruled 
that the examination for the principal 
position will be without regard to legal 
residence in Chicago. The date for the 
exaqiination is March 20, 1912. ■ Can- 
didates are urged to inform themselves 
fully upon the seven ventilation laws 
governing operations of that nature in 
Chicago. 

The duties of the ventilation inspector 
in charge will be the general direction 
and supervision, under the chief of the 
Bureau of Sanitary Inspection, of the 
division of ventilation in that bureau, 
charged with the administration of the 
seven ordinances pertaining to ventila- 
tion. These duties comprise the exam- 
ination of the ventilation plans of new 
buildings, and of ventilating appliances 
introduced in old buildings, including 
especially hotels, office buildings, club 
houses, churches, theatres, lodge halls, 
schools, bakeries, restaurants, depart- 
ment stores and all places of employ- 
ment. It will be his duty to scrutinize 
these plans as to the probable efficiency 
of the appliances provided and, in the 
name of the commissioner of. health, to 
approve them when the appliances are 
such as mav be reasonably expected to 
effect compliance with the ordinances. 

His duties also comprise the examina- 
tion of the sanitary efficiency of exist- 
ing appliances or those installed in ac- 
cordance with approved plans and their 
approval, if found to comply with ordi- 
nance requirements. He will be in im- 
mediate charge of the field inspection of 
all establishments and all public convey- 
ances to which the ventilation laws apply 
as to the efficiency of the means of ven- 
tilation provided and the operation of 
such appliances. This will include the 
taking of proper air samples and their 
submission to the laboratory for analy- 
sis, the general supervision of the issu- 
ance of notices where violations are 
found, reinspection and abatement, as 
w'el! as prosecutions, when necessary. 

The four ventilation inspectors must be 
qualified to make' volumetric records of 
air supply, to take air samples by ap- 
proved methods and, in general, to note 
the sanitary conditions produced bj^ the 
appliances when operated or the unsani- 
tary conditions produced by lack of 
operation. 



The need for an increased anpropria- 
tion for the Chicago Health Department 
was discussed before the City Club of 



Chicago recently and is the subject of 
an interesting article in the City Club 
Bulletin, containing a detailed report of 
the meeting. One of the speakers, 
Charles B. Ball, chief sanitary inspector 
of Chicago, gave an interesting sunimary 
of the status of compulsory ventilation 
in Chicago and Illinois. 2\ir. Ball said, 
among other things : 

"Chicago and Illinois ar& to be con- 
gratulated on the first ventilation law- 
passed thirty years ago. The State of 
Illinois on May 30. i88x, passed a law 
providing that the Health Commissioner, 
in any city, of 50,000 inhabitants or up- 
wards, should be the authority to deter- 
mine upon the plans- of buildings which 
were to constitute places of habitation. 
So far as I have been able to find, that 
is the first state or municipal law in the 
United States w-ith respect to ventila- 
tion. It provides that the Health Com- 
missioner shall examine he said plans 
and specifications for his approval or 
rejection as to the ventilation of rooms, 
I'sht and air shafts, windows, the ven- 
tilation of w^ater closets, drainage and 
plumbing. Under the law^ we have au- 
thority to examine plans and, at the pres- 
ent time, two men are employed in the 
Sanitary Bareau as plan examiners. No 
plan goes to the Building Department for 
the issuance of a permit until it has 
r-assed through the Sanitay Bureau. But 
we are unable to administer that la\v of 
70 years ago for the lack of purely scien- 
tific methods of determining upon ven- 
tilation.. 

"The second law to which I shall call 
your attention is the hospital ordinance 
which was passed on June 8, 1907. It 
provides first that hospital rooms shall 
have W'indow^s, and that in case said win- 
dows shall not secure 2,400 cu. ft. of 
air per hour by natural ventilation, each 
room shall h& fitted with such appliances 
for ventilation as shall secure to each 
patient at least 2.400 cu. f. of fresh air 
per hour. Dr. Billings could tell you 
that what shall be done for the ventila- 
tion of hospitals is one of the most dis- 
puted points in the broad field of sani- 
tation. I assure you that that law alone 
as applied to the .300 existing hospitals 
in the city of Chicago might_ well en- 
gae-f the attention of a very skilled man. 

"The bakery law, Section 14.S of the 
Code, provides that ventilating construc- 
tion end equipment shall be of such 
dlaracter that a complete change of air 
in all parts -^f the bakery shall be made at 
least four times each hour. At the pres- 
ent time, we are unable to deal thorough- 
ly and strictly with the remnants of our 
cellar bakeries, because of our inability 
to determine whether or not they fully 
co"inly with the requirements of the or- 
dinance. 

"The next subject is the street car pr- 
flin.'ince. On January 31. 1910, Section 
2210 of the Code was made enforcible 
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by the commissioner of health. Ajnong 
other interesting provisions as to the san- 
itation of street cars, concerning which 
nothing has been done for laclc of force 
up to this time, is this : 

"Cars shall be so ventilated that the 
amount of air entering the car for ven- 
tilation shall be at the rate of 350 cu. 
ft, for each passenger per hour. 

"Then it goes on to state how that air 
shall be delivered. The ventilation of 
street cars is a most interesting expert 
study at the present time. Very few 
street cars have been adequately venti- 
lated up to the present time. That one 
subject would engage the attention of a 
number of people skilled in such matters. 

REGULATIOX OF FACTORIES .\ND WORPCSHOPS 

"There has been for more than 20 
j'ears a requirement in our code as to the 
ventilation of factories and workshops. 
Section 1399 of the present code says: 

■' "No person, being the owner, proprie- 
tor, lessee, manager or superintendent of 
any store, factory, workshop or other 
structure or place of employment where 
workmen and workwomen are emploj-ed 
for wages, shall . . . allow the same 
. to be overcrowded or inadequate, 
fault}^ or insufficient in respect of light, 
ventilation, heat and cleanliness; and in 
everj^ such building or apartment, or 
room in an}^ such building, where one or 
more persons are employed as aforesaid, 
at least 500 ft. of air space shall be al- 
lowed to each and every person em- 
ployed therein, and fresh air supplied by 
ventilation at the rate of four complete 
changes of air per hour during the hours 
of emploj'ment. No part of such air sup- 
ply shall be taken from any cellar or 
basement.' 

"How man}' places of employment are 
there in this city? I asked a man today, 
who is thoroughly familiar with the sub- 
ject,, to determine that question and he 
stated that in his opinion there are 
around 70.000 places of employment to 
which this law applies. 

"It is an interesting fact in that con- 
nection that the state law with respect 
to ventilation of factories and workshops 
is complicated in its provisions and is 
difficult of enforcement on that account. 
It is also interesting to note that in that 
state law is a provision that any city or 
municipality may pass laws with regard 
to sanitation, ventilation and lighting 
which are superior to the state law. It 
is interesting to note that oux lawmakers 
should have incorporaed a clause of that 
kind allowing the city of Chicago or any 
other city to make superior provisions as 
in this case. So we have the state law 
for the ventilation of workshops and fac- 
tories sriving way to the provisions in 
our own ordinance. 

"I would invite your attention to the 
fact that we haA-e in this ordinance the 
most complete municipal law with re- 



spect to ventilation in existence. Only 
one other city, the city or San Francisco, 
has a rnunicipal ventilation law, and that 
is inferior in many respects as to scope 
and definiteness to our own law which 
is in the building ordinance passed De- 
cember 5, 1910, and effective January 12, 
1911. 

''The first class of structures to which 
this law apolies is. a threefold class, 
which includes, office: buildings, club 
houses and_ hotels.. Those are exempted 
from certain provisions as to windows 
in water closet apartments, but it pro- 
vides that in lieu of such windows they 
may be ventilated by an approved me- 
chanical ventilating system which shall 
effect at least six complete changes of 
air per hour. That has to be proved by 
somebody. We have no one who is suf- 
ficiently authoritative in his knowledge 
of the subject to give such approval. 
Consequently we give approval without 
very much knowledge of the efficiency of 
such appliances. 

VENTILATION EXPERT NEEDED 

"It also provides that after the instal- 
lation of such mechanical systems of 
ventilation they shall be tested for vol- 
um.etric efficiency in the presence of a 
representative of the commission of 
health. We certainly have nobody in 
the department at the present time who 
is competent to, determine the volumetric 
efficiency of such a sj'stem of equipment. 

"There is also a provision in Article 
20 for the ventilation of auditoriums, 
class-rooms, assembly- halls hereafter 
erected and those already in existence. 
If there were no other functions for- the 
ventilating engineer in the dpartment. his 
time would be quite fully occupied in 
passing upon the plans for such appli- 
ances The number of theatres for which 
permits have been requested during two 
months is thirty; or churches, five; of 
assembly halls, eight: practically fifty 
structures in two months, one every two 
days, involving the broad application of 
that law as to buildings hereafter to be 
erected. 

"We certainly will not get proper ven- 
tilation unless we are able to determine 
in an authoritative manner the plans 
which are provided for new buildin.gs. 
There are at least 700 churches and jarge 
assembly halls in the city of Chica.go 
which need to be considered as to their 
comnliance with the law. In order to 
handle that matter in an adequate man- 
ner, there is no doubt we should be pro- 
vided with a ventilating engineer and 
with assistants to do that work. 

"Th'- other evening I met with a num- 
ber of groups who were talking^ over 
these ouestions, and after physicians, 
ventilating: engineers and architects had 
sDoken, thev asked me what I knew 
about ventilation, etc.. and T said I was 
not an architect or a ventilating engineer 
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or a doctor, but that I found it necessary 
to combine in the operation of my office 
the functions of those men. I said that 
I felt for the present at least it was a 
very difficult proposition to pass on these 
ventilating questions." 




Massachusetts Chapter Organized 

Pei^manent organization of the new 
Massachusetts Chapter of the American 
Society of Heating and Ventilating En- 
gineers was effected at a meeting held in 
Boston, February 8, at the office of 
Frank Irving Cooper, of Cooper & 
Bailey. The meeting was presided over 
by H. W. Whitten, temporary president, 
and the following officers were then 
elected for the ensuing year: President, 
William G. Snow; Vice-president, Frank 
Irving Cooper; Secretary, Herbert W. 
Whitten; Treasurer, W. T. Smallman; 
Board of Managers, Joseph A. Moore, 
D. S. Boyden and A. B. Franklin. 

The chapter has decided to hold regu- 
lar monthly meetings from October to 
May, inclusive. 



New York Chapter 

The programme for the remaining 
meetings of the New York Chapter, 
before the summer recess, have been an- 
nounced. At the March meeting two 
topics of interest will be presented: 
"Ventilation of Public Schools with 
Especial Reference to New York Prac- 
tice." Mr Frank G. AlcCann, chief en- 
gineer of the New York City Board of 
Education, will present some facts to the 
members in regard to the New York 
schools. The second topic is "The Time 
Element in Regard to the Starting Up of 
House Heating Boilers." 

At the April meeting the subject of 
air washers and humidity will be dis- 
cussed. 

For May, the topic is "Artificial Cool- 
ing of Buildings, Steam Traps and Va- 
cuum Systems." 

It is planned to hold the March and 
May meetings in some restaurant or 
hotel wlicre dinner will be seryed to be 
followed by a professional session. The 
April meeting will' be held in the Engin- 
eering Societies Building. 



Factory Ventilation in New York State 
The topic for the Februa.ry meeting 
of the New York Chapter was "Factory 
Ventlation in New York State." Before 
opening the discussion the secretary read 
the bill on tliis matter which hacl been 
defeated in the legislature last year ancl 
which, he stated, would probably be 



brought before that body again this year_ 
Among those who spoke on the topic 
were Dr. C. T. Graham-Rogers, and D, 
D. Kimball. It was voted that the chap- 
ter delegate the Committee on Factory- 
Ventilation in New York State, as ap- 
pointed by the heating engineers' society^ 
to represent the chapter and use every 
effort to cooperate with the committees- 
of other organizations to bring about 
practical legislation relative to factory- 
ventilation. 



Illinois Chapter Inspects Chicago Ven- 
tilation Commission's Experimental 
Room 

The January meeting of the Illinois 
Chapter was the occasion for a visit to- 
the experimental room in the Teachers' 
College where the Chicago Ventilation. 
Commission is conducting experiments 
in heating and ventilation. The meeting, 
was held in the room in question, which 
was described as the only experiment sta- 
tion in ventilation methods of its kind 
in the world. 

It will be remembered that this room 
has a false floor and ceiling, the floor 
being made of two thicknesses of 
matched pine, between which are two- 
thicknesses of tarred paper, to secure 
proper insulation. The air supply is 
brought down the intake shaft and de- 
livered below the false floor, which is 
pierced by holes in which are fitted 3-in, 
galvanized pipes delivering the air under- 
neath each desk. The false ceiling is 
made of brown paste-board, located 
about 6 in. from the regular ceiling. The 
exhaust air is taken through similar 
holes in the false ceiling. The room is 
occupied daily by four high school 
classes of boys and girls. 

In recounting the observations already 
made Prof. J. W. Shepherd, of the Chi- 
cago Ventilation Commission stated that 
a row of chairs arranged in the room to 
form an aisle, would cause a change of 
air currents. Toy balloons, he said, 
after rising would sometimes drop sud- 
denly when near the wall, due to the tem- 
perature difference of the air and wall. 

An ingenious method of determining 
when the air supply was uniform through 
the various inlets was described by Prof. 
Shepherd. Strings were extended across 
the room directly above the inlet pipes 
iHf'derneath the desks. x-Vbove these 
strings and across them at right angles 
v.rere extended other lines of strings 
about 3 ft. below the false_ ceiling. On 
both the lower and unper lines of string 
were placed pieces of filter paoer satur- 
ated with a solution of nhenolphthalein 
(Cjo Hi4 O4) which will turn pink in 
response to the action of alkaline sub- 
stances. A handkerchief saturated with 
ammonia was then pla'-ed in the air sup- 
ply duct. Within 2V4. minutes every 
piece of paper on the lower level of 
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.strings had turned pink and a similar 
•effect was noted on the upper level of 
strings within 3 minutes. 

The February meeting of the Illinois 
■Chapter was devoted to "Humidity and 
Its Relation to Heating and Ventilating." 
A paper on the subject was presented 
"by L. G. Soule. 



New York Chapter Compiling List of 
Engineers 

The New York Chapter is compiling a 
list of consulting, heating and ven- 
tilating engineers throughout the coun- 
try and would be glad to receive from 
any source the names and addresses of 
such engineers. These should be sent 
to the secretary of the chapter, Joseph 
Graham, 154 Nassau St., New York. 



Annual Meeting of the British Heating 
Engineers 

A record year in the history of the 
(British Institution of Heating and 
Ventilating Engineers was reported on 
the occasion of its twelfth annual meet- 
ing, which was held at the Trocadero 
Restaurant, London, February 6. The 
total membership now reaches over 400, 
among the newly-elected members being 
Thomas Tait, engineer and chief drafts- 
man for the Molina Vacuum-Vapor 
Heating Co., Moline, III. 




After the retiring president, O. M, 
Row, had yielded the chair to the new 
president, Charles R. Honiball, Mr. 
Honiball delivered his address in which 
special reference was made to the work 
of the technical education committee and 
in regard to classes for students in heat- 
ing and ventilation. Past President O. 
M. Row read a paper on "The Effect of 
Water Pressure in Prevening the Trans- 
mission of Heat from Steam Through 
Surfaces," and Herbert A. Jones, of Lon- 
don, presented a paper on "Automatic 
Temperature Regulation," in connection 
with which he exhibited a model appara- 
tus which evoked much interest. An- 
other speaker was Dr. Leonard Hill, of 
the London Hospital, who gave an ad- 
dress on ventilation and showed a win- 
dow ventilator controlled by the tem- 
perature of the room. 

The usual dinner followed the meeting, 
which was considered highly successful. 




mm 



Date Set for Annual Convention 

The twenty-fourth annual convention 
of the National Association of Master 
Steam and Hot Water Fitters will be 
held at Atlantic City, N. J., June 10-13, 
1912. Headquarters will be at the St. 
Charles Hotel. 



1912 U. S. Standard Flange Schedule 

Under the auspices of the American 
.Society of Mechanical Engineers, the 
National Association of Master Steam 
and Hot Water Fitters, and the Ameri- 
can Society of Heating and Ventilating 
Engineers, a new schedule of standard 
weight and extra heavy flanged fittings 
and flanges, to be known as the 1912 U. 
S. Standard, has been designed for the 
higher steam pressures that are being 
carried. The new schedule is printed in 
pamphlet form and copies may be had 
by addressing either of the organizations 
above mentioned. 



CHARLES R. HONIBALL 

President of the (British^ Institution of Heating 
and Ventilating Engineers 



Annual Meeting of Wisconsin Associa- 
tion 

The first annual convention of the 
Wisconsin Association of Master Steam 
?nd Hot 'Water Fitters was held at 
Oshkosh, Wis., Feb. 13, immediately pre- 
ceding the convention of the Wisconsin 
Association of Master Plumbers. It is 
planned to hold the meetings of the two 
associations as near the same time and 
place as possible. The present mem- 
bership of the association, which was or- 
ganized last July, is 60. seven new mem- 
bers being added to the roll at the con- 
vention. National President Edward B. 
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Denriy ahd President George F. Reeke, 
of the Wisconsin Association of Master 
Plumbers, were arnonf? the speakers. A 
committee on trade relations composed 
of W. S. Patterson, Appleton; James A. 
Trane. La Crosse; and F. E. Green, 
Janesville, was appointed to confer with 
a similar committee of the master 
plumbers. 

During the convention National Presi- 
dent Denny was presented with an Ital- 
ian vase by the Wisconsin Association 
of Steam and Hot Water Fitters. The 
officers elected at the organization meet- 
ing in July were re-elected as follows: 
President, Edward Grassier, Milwaukee; 
Vice-president, James Ahearn, Fond du 
Lac; Recording Secretary, F. H. Mea- 
dows, 497 East Water St., Milwaukee; 
Secretary-Treasurer, Fred Kaufman. Mil- 
waukee; Directors, C. J. Fox, Milwaukee; 
James A. Trane. La Crosse; Hugo 
Franke, Eau Clair, and B. B. Shine, 
Green Bay. 



New Quarters for Philadelphia Associa- 
tion 

The Master Steam and Hot Water 
Fitters' Association of Philadelphia, an- 
nounces that it has moved to larger and 
more comfortable quarters at 1518 San- 
some St., Philadelphia. 



r 
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Improved Type of Underground Pipe 
Covering 

Notable improvements in the construc- 
tion of the well-known Wyckoff under- 
ground steam pipe covering, manufac- 
tured by the A. Wykoff & Sons' Co., El- 
mira, N. Y., are shown in the accom- 




NEW WYCKOFF UNDERGROUND STEAM 
PIPE COVERING 

panying illustration. The most import- 
ant feature in the construction of the 
covering is the use of Gulf cypress in- 
stead of pine. Gulf cypress is known not 
to rot under wet and dry conditions, 
thus greatly increasing the lasting quali- 
ties of the covering. Other improve- 



ments are an increase of Ko% in the dead 
air space between the shells and an in- 
crease in the thickness of the inner shell 
from I in. to 2 in. to obviate the danger 
of collapse due to heavy loads. 



The Simonds Vacuum Valve 

A frigid time is coming, two hundred 
years hence, more or less, when coal will 
be found only in museums. 

This does not worry us to-day, but 
show the man who spent $1,000 to warm 
his factory last winter, how $700 would 
have been ample. He sits up and listens. 
He wants that lost $300, for more coal 
bills are coming. Show him where the 
loss occurred and how to prevent it and 




Pat.3-28-05. 
' SIMONDS -VACUUM VALVE 

you have accomplisheda practical result. 
There will be at least a little coal left 
at the end of two hundred years. 

The public of to-day have little use for 
a doctor who sends in his bill with his 
diagnosis. What they want is a prescrip- 
tion and a cure. That is the "burning"' 
question. 

In heating work, the prescription and 
cure lie in many instances, in the instal- 
lation of a practical economical vacuum 
system of heating. The installation 
efifects this. 

One notable'type of vacuum valve 
which is the principal feature of the sys- 
t^jn and which may be connected to any 
existingsystem of vacuum heating, is an 
automatic device operated by a. float and, 
being perfectly balanced by reason of the 
upper or air discharge valve being of the 
same unbalanced area as the lower valve 
or water discharge, one will operate un- 
der any reasonable steam pressure or 
any degree of vacuum. 

The suction of the return line vacuum 
extends through the hollow stem to the 
upper float chamber and valve. The air 
that is carried along with the water of 
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condensation naturally collects above the 
water, in the dome case; and until suffi- 
cient water accumulates in the case to 
float the valves of their seats they are 
both tight on them. 

\\'hen the float raises, the lower valve 
discharges the water, and the air passes 
through the upper valve and is drawn 
down through the tube that forms the 
stem to which both valves and the float 
are fastened. 

But the amount of air discharged is 
regulated by an adjustable vent into this 
tube, so that positively no steam is 
drawn into the return- line to be wasted. 

By means of the clamp upper valve, 
both valves can be adjusted tight on 
their respective seats after steam has 
been blown through them and all expan- 
sion has taken place. 

The lower valve has no guide wings or 
pins to retain the pipe scales or sediment 
coming along with the water. Therefore, 
when off its seat, it has free discharge 
for such foreign matter, and as the open- 
ing under the valve is from 4 to 16 times 
the usual area in float types of vacuum 
valves, the trouble from clogging is non- 
existent. 

As extraneous matter cannot rise 
above the water line there can be no 
fouling of the vent of the upper valve. 

The qualities of this valve have been 
attained by F. A. Simonds, of the 
Simonds Heating and Specialty Com- 
panj', Grand Rapids, Mich. 



New Books 



Mechanics of Heating and Ventilation, 

by Konrad ^leier, is a new work contain- 
ing a collection of data relating to the 
flow of water, steam and air, gathered by 
Mr. Meier in the course of his long ex- 
perience in heating and ventilating work, 
both in this country and abroad. The 
feature of the book is a series of ten 
charts, each covering a special field, such 
as gravity hot water heating and forced 
ventilation. Each of these charts re- 
places a series of tables on the subject. 
There is little that is new in the under- 
lying theories, but the graphic method as 
worked out permits the correct applica- 
tion of the theories in practice. The text 
is not a general treatise, but in confined 
strictly to a short exposition of the me- 
chanics of the subject. A special set of 
charts are available, printed on cloth, 
with lines in different colors, and mount- 
ed on boards. The single charts sell for 
$1.50 apiece or $15.00 per set. The book 
itself contains 161 pages, 6x9 in., and 
may be had containing the ten charts 
for" $5.00 postpaid. The book is pub- 
lished by the McGraw-Hill Book Co., 
New York, and copies are for sale by the 
Heating and Ventilating Magazine Co., 
1123 Broadway, New York. 



January's High Fire Record 

The month of January gave the year 
1912 a bad start in the matter of fire 
loss, the total contribution to the ash- 
heap in the United States and Canada 
amounting to $35,653,450, compared with 
$21,922,450 for January a year ago and 
$15175.400 for January, 1910. The Equit- 
able fire in New York City is set down 
for $3,000,000 in the exhibit. There was 
another heavy fire loss in New York City, 
that of the terminal warehouses, involv- 
ing a destructidri of $1,100,000. There 
were thirty-five fires during the month in 
which there was a loss of $200,000 or 
over. The abnormally cold weather 
made the liability to fires greater than 
usual, on account of the over-taxing of 
heating arrangements and the difficulty of 
using extinguishing apparatus to advan- 
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We Win 



The United States Circuit Court of 
Appeals holds that the MONASH 

RADIFIER VALVES do not 

infringe the Van Auken Patent 
and orders that the bills of complaint 
filed against us by the Consolidated 
Engineering Company and Byron 
E. Van Auken be dismissed. 



MONASH-YOUNKER CO. 

CHICAGO NEW YORK 



Please mention The Heating and Ventilating Magazine luhcn you write. 
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^niscciiicous fioES 



Coming Events 
Second Tuesday in Each Month — 

Meeting of the New York Chapter, 
American Society of Heating and Ven- 
tilating Engineers, Engineering Societies 
Building, 29 West 39th street, New York. 

June 10-13, 1912, inclusive, twenty- 
fourth annual convention of the National 
Association of Master Steam and Hot 
Water Fitters, Atlantic City, N. J. 
Headquarters will be at the St. Charles 
Hotel. 

June 25-27, 1912 — Fourth annual con- 
vention of the National District Heating 
Association, Detroit, Mich. Headquar- 
ters at the Hotel Cadillac. 



Deaths 
Charles Hart, president and treasurer 
of the Hart Alfg. Co., Cleveland, O, 
manufacturers of pipe threading tools, 
died February 9, of heart failure. He 
was 62 years old. Mr. Hart had not 
been well for some time and his son. 



L. F. Hart, vice-president of the iirm, 
had been in active management. The 
business was started by Mr. Hart 30 
years ago. 

Edward A. Downey, sales manager for 
St. Louis of the National Tube Co., died 
suddenly January 26, in St. Louis, while 
on his way to his home in that city. Mr. 
Downer was 55 years old and had b'een 
associated with the National Tube Co. 
for over 26 years. 

■ 

Miscellaneous Notes 
Federal Furnace League, Philadelphia, 
has issued its long-awaited Federal Sys- 
tem of Heating and Ventilation, copies 
of which may be had by addressing the 
League, 1530 Penn Square, South, Phila- 
delphia. 

George Huey, of Huey Bros., Boston, 
is leaving that city to move to 
Toronto, Ont., to become president 
of the Canadian Domestic Engineering 
Co., of Toronto. On the occasion 



THE McCREERY AIR SCRUBBER 

Spray alone will not wash out soot and other oily particles from the air. These 
are what produce the "smoke nuisance." 

Our Air Washers have therefore always been built with wet cleaning surfaces to 
catch the dirt and assist in humidifying and cooling the air. 

The flushing spray heads, brought out by our Company, are now recognized as 
necessary to the uninterrupted operation of Air Washers and are specified by the 
leading Engineers. 

The Experimental Plant originally installed by us in 1907, has been remodeled 
from time to time in order to obtain valuable knowledge of air conditioning. 

We specialize in Industrial Work, as the high efficiency of our cleaning and 
humidifying device enables us to overcome difficult conditions. 

Correspondence solicited. 

MCCREERY ENGIINEERING COMPANY, DETROIT, MICH. 
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of his departure Mr. Huey was presented 
with a travehng bag by the Everett 
Veterans' Firemen's Association. 

United Bunch of Sheep, New York 
Fold, elected the following officers at its 
recent meeting in New York: Grand 
Ram, William M. Murray; vice-grand 
ram, Paul Shwab; past grand ram, 
Thomas H. Hutchinson; shearer, J. W. 
Gannon; keeper of golden fleece, Henry 
Stein; shepherd, Frank Silkman; guide, 
Victor A. Harder, Jr.; herder, J. E. 
Maire; bell sheep, J. S. Thomas; trustees 
(for three years), E. C. Molby; (for one 
year), J. S. Thomas; degree team, Vic- 
tor A. Harder, Jr., C. B. Yardley, Jr., 
Frank Silkman, E. C. Molby and J. S. 
Thomas. 

Illinois Plumbing and Heating League 

was organized at Decatur, January 23, by 
master plumbers who are also engaged 
in steam and hot water heating work. 
The association, it is understood, will 
work in harmony with the Illinois Mas- 
ter Plumbers' Association. Officers 
elected were: President, Clarence Rud- 
dy, Aurora; vice-president, J. E. Fitz- 
gerald, Lake Forest; secretary, L. F. 
O'Flaherty, Elgin; treasurer, E. C. Bar- 
rett, Joliet. 

Detroit, Mich. — In connection with the 
suit of the Government against the so- 
called "bath-tub trust," the Government 
has nolle prossed the indictments against 
W. C. Winfield, Warren, O.; J. J. Ma- 
honey, Wheeling, W. Va., and Bert O. 
Tilden, New York. This action reduces 
the number of defendants to thirteen' 
firms and twenty-four individuals. 

New Ulm, Minn.- — The question of the 
feasibilitj^ of utilizing the exhaust steam 
from the electric light and water works 
plant bj' installing a municipal steam 
heating system, was made the subject of 
a special favorable report by Earle D. 
Jackson, of St. Paul, Minn., the city's 
consulting engineer. The report is based 
upon a system that will, for the present, 
serve only three business blocks on Min- 
nesota street, but built large enough so 
that it can be extended if necessary. 
Such a plant, complete with wood cas- 
ing, is estimated to cost $13,000 and, with 
concrete casing. $16,000. This estimate 
does not include the cost of making the 
connections with the owners' property. 
This expense would have to be borne by 
the owner himself. Assuming that 18,- 



000 sq. ft. of radiation would be con- 
nected within a period of two years with- 
out extending the mains, the engineer 
estimates the net revenue as follows : 

GROSS receipts: 
18,000 sq. feet of radiation at $0.30 per 

ccj. foot per season $5,400.00 

expenses: 

Coal for live steam $1,200.00 

Incidental expenses (estimated) . 440.00 
Interest at 5% plus depreciation 

at 6% on $16,000 1,760.00 

$3,400.00 

Estimated yearly surplus $2,000.00 

Expressing the above proposition in 
another manner, in accordance with the 
report of the Electric Light Department: 

Receipts as before ......$5,400.00 

expenses: 

Coal for live steam $1,200.00 

Incidental expenses (estimated) 440.00 
Interest at 5% on $16,000.00.... 800.00 

$2,440.00 

Balance for depreciation $2,960.00 

This is equivalent to 18.5% on the in- 
vestment of $16,000.00, or in other words, 
the entire heating system would pay for 
itself in 5.5 years. This is practically 
twice the return on the investment as 
shown by the local electric light plant, 
averaged over the last few years. 

The revenue as estimated is based on 
an income of 30 cents per square foot of 
direct radiation per season. 

Buhl, Minn. — ^The new municipal heat- 
ing plant has begun' operations and 
steam has been turned into the pipes. 
The entire system will entail an expen- 
diture of $25,000, but the amount so far 
spent does not exceed $16,000. It is 
expected that the balance of the plant 
will be completed during the coming 
year. The present charges for service as 
fixed by the village council at 18 cents 
per square foot for residences and 19 
cents for business blocks. 

Monroe, Mich. — Judge Golden has ap- 
pointed W. H. Jose, of Monroe, receiver 
for the Practical Heating Co., of that 
place, and has ordered that the assets of 
the corporation be sold for the benefit of 
the creditors. 

Des Moines, la. — In connection with 
the movement inagurated by the local 
smoke abatement commission, to cen- 
tarlize the city's heating plants, Paul 
Beers, the chairman of the commission, 
has written to the city council stating 
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that between 1880 and 1890 J. S. Polk 
had an exclusive franchise but that it 
then ceased to become exclusive. The 
commission recommends that an ordi- 
nance be passed granting franchises to 
individuals, corporations or estates to lay- 
heating mains so as to encourage indi- 
viduals owning heating plants to furnish 
heat to the surrounding buildings. The 
request was referred to the legal depart- 
ment, with the suggestion that steps be 
taken to repeal any franchise now said 
to be in force. 

Kansas City, Mo., Star is authority for 
the statement that Dr. Woods Hutchin- 
son contends that schools should be con- 
structed with walls on two sides only and 
asks, "But why not make the school T- 
shaped, thus requiring only one wall?" 

Kalamazoo, Mich.— As a result of hear- 
ings on the matter of the pending fran- 
chises for a central heating station for 
Kalamazoo, the two proposed franchises 
offered by the W. H. Schott Co. and the 
Central Station Engineering Co., respec- 
tively both of Chicago, have been turned 
over to the city attorney with instruc- 
tion to draft a new franchise that will 
embody the favorable points of each pro- 
posed franchise. 

Cleveland, O. — A series of central 
heating stations, supplying steam heat to 
the residences of Cleveland is the munici- 



pal enterprise that should follow the suc- 
cessful operation of the new municipal 
lighting station soon to be erected on the 
lake front, adjoining the Kirtland pump- 
ing station, in the opinion of F. W. Bal- 
lard, consulting engineer. The plan,, as 
outlined by Mr. Ballard, does not mean a 
combined heating and lighting plant, but 
that the success of the new lighting plant 
will point the w-ay for the development 
of other municipal activities, including 
central heating systems. 

Council Bluffs, la. — The unusual spec- 
tacle of a large mogul passenger engine 
furnishing steam heat for the passenger 
station of the Chicago & Northwestern 
Railroad at that place was witnessed 
during the recent cold snap due the 
burning of the local freight station. In 
the basement of which was located the 
heating plant for the passenger station. 
The engine was run to a side-track over 
the tunnel through which the heating 
mains were carried to the passenger sta- 
tion. An opening was then made in the 
tunnel and connection made from the 
steam pipes to the locomotive. 

New York — A recent decision of the 
Xew York State Court of Appeals rules 
that the landlord of an apartment house 
containing its own heating plant is obli- 
gated to furnish a tenant sufficient heat 
and "if he fails to furnish it, the tenant 
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may vacate and thereafter resist the col- 
lection of the rent stipulated to be paid." 
The question, however, of what consti- 
tutes "sufficient heat" does not appear to 
have been decided. 

St. Joseph, Mo. — The Public Utilities 
Commission has declared extortionate 
the rates charged by the St. Joseph Rail- 
way, Light, Heat & Power Co. for elec- 
trical current for lighting and power and 
steam for heating purposes. The com- 
mission is to start an investigation with 
a view- of securing a reduction in the 
rates. 

United Bunch of Sheep, Milwaukee 
Fold No. I, elected the following officers 
at its February meeting: Grand ram, J. 
F. Wulf, Robert Rom Co.; vice-grand 
ram, F. H. Meadows, Marvel-Spencer 
Heating Co.; shepherd, James E. Brady, 
Wisconsin Plumbing & Heating Co.; 
shearer, A. L. King, H. W. Johns-Man- 
ville Co.; keeper of the golden fleece, 
F. C. Wagner, Hoffman-Billings Co.; 
director (for three years), F. E. Young, 
Rundle-Spence Mfg. Co. 

Louisville, Ky. — The Kentucky Heat- 
ing Co., which sells fuel gas, using the 
city's streets for its mains, is the defend- 
ant in a suit in which the city of Louis- 
ville is a joint plaintiff, the charge being 
that the company is operating without a 
franchise. The Kentucky Heating Com- 
pany was granted a 20-year franchise in 
1878 which expired in 1908. The com- 
pany, however, claims that it possesses a 
right to operate for ten or twelve years 
more under a grant given by the State 
legislature to one of the companies it has 
acquired. The company has lately ex- 
pressed its willingness to purchase a new 
franchise from the city, but the question 
of rates is expected to be an important 
obstacle as they undoubtedly will be up 
for revision. In the meantime it is re- 
ported that the Kentucky Heating Com- 
pany and the Kentucky Electric Com- 
pany are likely to be merged. The two 
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companies are not competitors, the 
former selling fuel gas and the !atter 
electricity exclusively. 

Massachusetts Boiler Inspection Regu- 
lations now provide that both boilers 
used for power and for heating purposes 
shall be rated alike at 3 H. P. per square 
foot of grate surface or equivalent when 
the safety valve is set at over 25 lbs. 
per square inch. When the safety valve 
is set at or below 25 lbs. the rating is 
ij^ H. P. per square foot of grate or 
equivalent. It has been found that in 
some cases, under the former arrange- 
ment, heating boilers used for heating 
have been carrying 125 lbs. of steam and 
were exempt while some power boilers 
carrjnng 25 lbs. were subject to inspec- 
tion. 

Eastern Supply Association, at its 

meeting held Feb. 14, 1912, unanimously 
adopted the following rsolution : 

Be it Resolved by the Eastern Sup- 
ply Association at a regular meeting 
held February 14, 1912, that w^e, the 
members, desire to place ourselves on 
record as reaffirming Operative Resolu- 
tion on Consequential Damages adopted 
June, 1908, and that we are furthermore 
unalterably opposed to any proposition, 
whether by manufacturers or jobbers, 
W'hereby we would be liable for any re- 
placement charges or expense of any 
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nature whatsoever in connection there- 
with. 

We furthermore recommend that a 
copy of this resolution be sent to all 
manufacturers and jobbers of plumbing 
supplies. 

The operative resolution on conse- 
quential damages referred to was adopted 
by the Eastern Supply Association in 
1908 and reads as follows : 

Resolved, That new material will be 
furnished for any goods proving defec- 
tive when used for the purpose manu- 
factured, but no claim for labor or dam- 
ages will be allowed. 

Milwaukee, Wis. — A Milwaukee com- 
pany has perfected a plan for producing 
power from crude petroleum, which is 
said to be unrivalled in cheapness and 
efficiency. The invention is the adapta- 
tion of the producer gas engine to gas 
created from crude petroleum. Its suc- 
cessful application will mean a revolution 
in marine power and it will also be espe- 
cially useful in reclaiming land in the 
arid sections of the world. The idea 
originated with a Californian, Arthur 
Grine, who was the first to perfect an 
apparatus capable of extracting the gas 
from the oil. The application of a sys- 
tem of control, rendering the apparatus 



suitable for commercial use, has been 
worked out by Edward T. Adams, of Mil- 
waukee, one of the designing engineers 
for the gas engine plant of the United 
States Steel Corporation, at Gary, Ind., 
and his assistant, Nesbitt Latta. The 
announcement is made that the Wiscon- 
sin Engine Co., of Corliss, Wis., which 
is now controlled by Milwaukee capital, 
has closed a deal to all of rights of in- 
volving all the rights to patents cover- 
ing petroleum gas producers. 

Department of Industrial Research, 

University of Pittsburgh, is entering 
upon a study of the smoke problem in a 
broad manner. The investigation is 
under the immediate direction of R. C. 
Benner, Ph. D., and W. \N . Strong, Ph. 
D., and will cover the effect of smoke 
upon health, plant life and buildings. 
The department is also considering the 
increased cost of living due to damage 
and dirt caused bj' smoke, and the legal 
as well as the engineering side of the 
question. Each of these investigations 
will be carried out by one or more men, 
specialists in their respective lines. The 
department desires to get in touch with 
all who are interested in this subject with 
a view of securing their cooperation, in- 
formation and suggestions. 
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Manufacturers' Notes 
H. W. Johns-Manville Co., New York, 
announces the removal of its Pittsburg 
branch to Wool street and First avenue. 
The company will occupy the entire 
eight-story stone, reinforced concrete 
and steel building at that point, contain- 
ing a gross floor space of 23,808 feet and 
providing ample space for the display of 
the company's asbestos, magnesia and 
other products. 

National Tube Co., Pittsburg, Pa., will 
build a Canadian plant at Fort William, 
Ont. 

Ohio Blower Co., Cleveland, O., manu- 
facturer of the Swartwout rotary ball- 
bearing ventilator, has secured a site at 
Ivanhoe, East Cleveland, where it will 
shortly build a new two-story plant. The 
main building will be 60 x 140 ft., with a 
W'ing 70 X 70 ft. and a two-story office 
building 40 x 50 ft. 

Westfield Foundry & Valve Co., West- 
field, Mass., is manufacturing the Dodge 
boilers and furnaces sold bj^ August W. 
Dodge, Springfield, Mass. Mr. Dodge, 
who is a director and general sales man- 
ager of the Westfield firm, has moved to 
that city. 

Consolidated Engineering Co., Chi- 
cago, 111., held a convention of its engin- 
eering and sales forces at the Great 
Northern Hotel, Chicago, during the 
week of January 29. At a dinner at the 
La Salle Hotel, which brought the con- 
vention to a close. President T. J. Leon- 
ard and Secretary B. E. Van Attken of 
the company were each presented with 
a gold fob, the gifts of the employes and 



representatives of the Consolidated En- 
geening Co. The presentation speeches 
were made by T. G. Wade. 

Bottom Valve Co., Chicago. 111., an- 
nounces that H. O. Walker has with- 
drawn his interests from the company 
and that the business will be continued 
b}^ George L. Bottum. 

J. H. Williams Co., Brooklyn, N. Y., 
has purchased an extensive tract of land 
at Buffalo, N. Y., on which it will build 
a plant for the manufacture of drop- 
forged tools. 

Monash-Younker Co., Chicago, 111., an- 
nounces that the suits brought against 
this company bj^ Byron E. Van Auken 
and the Consolidated Engineering Co., for 
infringement of the Van Auken patents, 
have been decided in favor of the Mon- 
ash-Younker Co. The United States Cir- 
cuit Court of Appeals has just handed 
down its decision that the Monash Radi- 
fier valve is not an infringement of the 
Van Auken patents. These suits have 
been in the courts for the past three 
years. 

Victor Cleaner Co., which controls 
Broomel's system of vacuum cleaning, 
whose main offices are at York, Pa., and 
not Philadelphia, as was inadvertently 
stated in our last issue, has opened New 
York offices with the Vapor Heating Co., 
1 123 Broadway. The company has in- 
stalled a stationary vacuum cleaning 
plant at this address and is prepared to 
give a practical demonstration of the 
capabilities of the machine. The office 
is in charge of Charles E. Scott. 
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New Firms and Business Changes 
Citizens Electric Light & Power Co., 

Lebanon, Ind., has increased its capital 
stock from $100,000 to $200,000, to pro- 
vide for the installation of a central heat- 
ing system in connection with its power 
plant. 

Jahant Heating Co., Akron, O., has in- 
creased its capital stock from $30,000 to 
$50,000. 

« 

New Corporations 
Niagara Metal Weather Strip Co., 

Niagara Falls, X. Y. capital $20,000. In- 
corporators : Frederick S. Franklin, C. 
H. Franklin and Freeman H. Palmer. 

S. E. T. Valve & Hydrant Co., capital 
$30,000, to make valves, hydrants, etc. 
Incorporators : D. S. Sealey, Hampstead, 
N. Y.; E. D. Every, Walton, N. Y., and 
C. E. Tyler, Passaic, N. J. 

Miles City Plumbing & Heating Co., 
Miles City, Mont., capital $10,000. 

A. L. Rudderow Plumbing & Heating 
Co., 301 Market street, Camden, N. J., 
capital $2000. Incorporators: Albert L. 
Rudderow and others. 

American Heating and Plumbing Cor- 
poration, Chicago, capital $60,000, to con- 
duct a heating and plumbing contracting 
business. Incorporators: F. Arthur 
Thorpe, Mark E. Guerin and Ferdinand 
Goss. 



Contracts Awarded 

McGinness-Smith Co., Pittsburg, Pa., 
heating and ventilating new First Bap- 
tist Church Building at Bellefield for 
$10,000: also heating new $100,000 Y. M. 
C. A. Building at New Castle. 

Frederick Webster Heating Co., New 
Castle Junction, Pa., heating station at 
New Castle for the Pittsburgh & Lake 
Erie R. R. Co. 

Johnston Heating Co., New York, 
heating and ventilating new high school 
at Waverly, N. Y.. for $7,250. 



Cambria Plumbing & Heating Co., 
Johnstown, Pa., heating, plumbing and 
tinning for the new hotel and store build- 
ing at Colver. 

George R. Bernhard, Allentown, Pa., 
installing hot air heating plants in a row 
of fourteen new houses at Fourteenth 
and Union streets for Kummery & But- 
terweck. 

Bangor, Me.— Bids for the heating, 
ventilation and plumbing of the new high 
school and library buildings at Bangor 
were opened February 13 and were as 
follows : 

HIGH SCHOOL HE.\TING AND VENTIL.\TION. 

Willey & Calhoun, Portland $24,350 

C. H. Babb & Co., Bangor 24,723 

Huey Bros., Boston 25,747 

Bradley & Chatman Co., Boston 25,870 

C. H. Sanborn Boston 25,950 

Lynch & Woodward, Boston 26,396 

L. W. Taylor, Boston 27,200 

Albert B. Franklin, Boston 27^963 

E. F. Kelley & Sons, Bangor 28,790 

HIGH SCHOOL PLUMBING 

C. H. Babb & Co., Bangor $9,i33 

John H. Fitzgerald, Boston 9,884 

E. F. Kelley & Sons, Bangor 9,972 

LIBRARY HEATING AND VENTILATION 

Huey Bros.. Boston $8,197 

Willey & Calhoun, Portland 8,300 

Bradley & Chatman Co., Boston 8,600 

A. B. Franklin, Boston 8,667 

L. W. Taylor, Boston 8.803 

C. H. Sanborn. Boston 8,860 

C. H. Babb & Co., Bangor 8,888 

Lynch & Woodward, Boston 8,970 

E. F. Kelley & Sons. Bangor 8,998 

Leighton Plumbing and Heating Co., Bangor 10,225 

PLUMBING LIBRARY 

C. H. Babb & Co., Bangor $2,383 

E. F. Kelley & Sons, Bangor 2,898 

Leighton Plumbing and Heating Co., Bangor 2,900 
John H. Fitzgerald, Boston 4,809 

• 

Salesmen Wanted 

Vohr Ozone* Electric Company, 154 
Nassau St.. New York, is looking for 
some good, aggressive salesmen to sell 
ozone apparatus. Those having a knowl- 
edge of ventilation will be given the pre- 
ference, and anyone interested should 
communicate with this company. 
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Trade Literature 
Grinnell Automatic Sprinkler Bulletin, 

for January, 1912, published by the Gen- 
eral Fire Extinguisher Co.. Providence, 
R. I., contains details of the fire preven- 
tion campaigns started by the Chambers 
of Commerce in Rochester, N. Y., and 
Boston, Mass. The Boston comniittee 
declares that that city is in peril of fire 
and that disastrous conflagration may be 
expected at any time. To prevent such a 
disaster the committee offers recommen- 
dations for city ordinances, among which 
is the passage of a law requiring all sec- 
ond" or third-class buildings within the 
congested business district to be equip- 
ped with sprinklers. This, of course, ex- 
cepts houses of habitation. 

Cochrane Heaters, Their Use in Steam 
Power Plants for Heating and Purifying 
Water for Boiler Feed and Other Pur- 
poses, a 144-page publication issued by 
the Harrison Safety Boiler Works, 3189 
North 17th street, Philadelphia, contains 
a remarkably complete account of what 
may be called "exhaust steam engineer- 
ing." The range of topics includes such 
subjects as: the choice of a system for 
heating boilers feed water; the relative 
economics of electric and direct-driven 
auxiliaries vs. steam-driven auxiliaries 
where the exhaust from the latter is used 



for heating the boiler feed water; the 
utilization of exhaust steam for heating 
and drying work, and for the operation 
of low pressure turbines; the operation 
of open feed water heaters in multiple; 
the pumping of hot water, etc. 

The catalogue describes the several ap- 
pliances manufactured by the Harrison 
Saftey Boiler Works for use in connec- 
tion with the above-mentioned branches 
of engineering. The book contains num- 
erous cuts illustrating the application of 
these appliances in steam plants of vari- 
ous kinds. Copies of this elaborate 
treatise are sent free to owners, engi- 
neers and operators of steam plants, and 
others having direct interest in the sub- 
jects treated. 

Dole Bail-Bearing Packless Radiator 
Valves and Dole Automatic Air Valves 
are featured in new circular matter is- 
sued by the Dole Valve Co., 208 North 
Fifth avenue, Chicago, in which views of 
these valves are given showing, in each 
case, the interior construction. 

Ideal High and Low Pressure Steam 
Trap, M ridel C, manufactured by the 
Tillotson Humidifier Co., Providence, R. 
I., is the subject of an interesting 4-page 
circular in which are given some essen- 
tial general facts regarding steam traps, 
as well as a detailed description of the 
Ideal trap. Among the general features 
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4. It Cools Air from outdoors to within 2° of the temperature of the circu- 
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8. Any Centrifugal Fan can be transformed into a Successful Zellweger Air 
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mentioned as of prime importance are a 
tight valve and heavy floats, which are 
distinguishing features of this type of 
trap. 

Ilg Forge Blowers, one of the products 
of the Ilg Electric Ventilating Co., Chi- 
cago, 111., as shown in the accompanying 
illustration are featured in new circular 
matter. This type of blower is designed 
to give a strong blast for one large fire. 




lbs. The company quotes prices on spe- 
cial sizes for any current or voltage. 

Ideal Heating Journal, for February, 
1912, the American Radiator Company's 
handsome periodicals, has, as its leading ar- 
ticle, a description of the company's new 
Arco wand vacuum cleaner, which it has 
recently placed upon the market. These 
machines are manufactured and sold for 




ILG FORGE BLOWERS 



The blast wheel is of solid aluminum and 
runs at 3,200 R. P. M. on both alternat- 
ing current and direct current machines. 
The motors furnished on these machines 
are of ample power and are guaranteed 
to stand up. The shipping weight is 70 



single-sweeper plants only, having a ca- 
pacity for the use of one line of hose, 
with one cleaner tool or sweeper at a 
time. The construction of this new va- 
cuum cleaning machine may be seen 
from the accompanying illustration. 
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The dirt-kiden air enters at the top of 
the separator through cleaner-main. 
Upon entering the sheet-metal funnel of 
the separator the air expands and its 
velocity is materially reduced, while the 
greater part of the dirt retains its high 
velocity and with the aid of gravity is 
precipitated into the dust bucket. 

The currents of air after passing the 
lower edge of the sheet-metal funnel re- 
verse their direction and move upward 
and pass through the cloth screen, as 



Each weight is marked with a number 
showing the vacuuin in inches, mercury 
column, which it represents. 

Whenever the suction of the pump 
ceases, the check-valve, located just 
above the pump, seals and prevents in- 
rush of air to the separator and piping — 
all inlet couplings being closed. 

The air passes from the pump, which 
is of the rotary type, into the inuffler, 
thence through the exhaust pipe into a 
vent flue or outdoors. 
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ARCO WAND VACUUM CLEANER 



shown by the arrows. The screen is a 
double fabric, made o.f duck and muslin. 

The condition of the screen - in the 
separator can be tested at any time: and 
it can also be easilj^ cleaned by a simple 
process of causing the currents of air to 
momentarily pass through the screen in 
reverse direction. 

From the separator the air passes 
through the pipe connection to the pump, 
as shown by the arrows. A relief valve 
of the weighted tyne is provided in this 
pipe connection. The weights are ad- 
justed according to the suction desired. 



Engineering Directory for 1912 is out 

and-'i's fully up to the standard estab- 
lished during its nineteen years of publi- 
cation. It is leather bound, measures 
4 X 6^ in., contains 1496 pages, a com- 
plete cross index, and thumb indexes to 
the fifteen sections of the book. In the 
classified section, manufacturers' prod- 
ucts are found under ,3850 classifications. 
For those who are looking for a reliable 
mailing list to use in their 1912 sales 
campaign, attention is called to the fol- 
lowing lists : Jobbers of mill supplies, 
jobbers of plumbing and heating sup- 
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plies, dealers in plumbing, steam and 
mill supplies in Canada; jobbers of hard- 
ware, jobbers of electrical supplies, list 
of manufacturers' agents, alphabetical 
list of manufacturers of plumbing, heat- 
ing and mill supplies; same manufac- 
turers classified according to their prod- 
ucts; railway purchasing agents, leading 
architects in the United States, electric 
light and power plants, gas companies, 



waterworks, trade associations and cross 
index to manufactured products. 

The directory contains the names of 
more than 6,000 manufacturers, produc- 
ing over 4,000 varieties of engineering 
goods, and having more than .so,ooo trade 
or brand names. 

This directory is published by The 
Crawford Publishing Company, 537 
South Dearborn Street, Chicago, and is 
sold for $5.00 delivered. 
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T/?e J^et£f Thoughts Concerning Ventilation 

SYMPOSIUM OF THE VIEWS OF MEDICAL AND OTHER EXPERTS 



The presence of a notable group 
of medical and other authorities at 
the recent annual meeting of the 
heating engineers' society and their 
participation in what became a de- 
bate on modern ventilation methods 
resulted in an expression of views 
that may well be considered a sum- 
mary of ther^ recent criticism of pres- 
ent heating and ventilating practice. 
The main points brought out by the 
speakers are presented herewith : 

Dr. W. Oilman Thompson (Pro- 
fessor of ]\'Iedicine in the Cornell 
University Medical College in New 
York Cityj : I think it very desir- 
abk that medical men and those in- 
terested in these practical ventila- 
tion problems should get together. 
When one is called on to give testi- 
mony, one should present one's cre- 
dentials ; and. as far as the problem 
of ventilation is concerned, mine are 
that I have worked personalK^ in 
three of our largest metropolitan 
hospitals where elaborate systems of 
ventilation have been installed and 
are no longer in use, it having been 
the experience of physicians that 
they are pernicious for various rea- 
sons. 

Ventilating problems may be 
stated from two points of view : one 
is the physical and one the physio- 
logical. I have undertaken the 
physiological research with instru- 



ments of precision, by studying the 
effect on the individual ; and that 
problem, I admit, has been vers' 
much neglected by physicians in re- 
gard to accurate determinations. 

A number of us lately have been 
trying to find out why it is that one 
feels better in fresh air than one 
does in stale air and we have found 
some very interesting facts in re- 
gard to blood pressure. Without go- 
ing into detail, I will say that we 
have instruments for measuring the 
blood pressure of the human circula- 
tion. The normal blood pressure 
at the wrist in the radial artery in 
the adult is 140 mm. of mercury. If 
the pressure falls much below that 
figure, it means a poor blood supply 
all through the body, and if it rises 
much above that, you have other 
symptoms, such as variations of 
functional activity. And between 
fresh and stale air we found most 
interesting and surprising facts 
about blood pressure, particularly in 
children. 

Tn children, the normal blood 
pressure is about 100 mm. of mer- 
cury. A child having pneumonia 
and kept 22 hours in a closed ward 
having all the modern ventilation 
appliances and the best air that 
could be given, had a subnormal 
blood pressure. Being placed out- 
doors the blood pressure promptly 
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rose to normal and remained so 
while the child was in the outdoor 
air. On being brought indoors 
again, the blood pressure dropped to 
a very dangerous degree within 30 
or 45 minutes, to a subnormal pres- 
sure of 80 mm. of mercury, instead 
of 100 mm. 

Coincident with such blood pres- 
sure changes, in the cases of deliri- 
ous patients, the delirium clears up 
in fresh air more quickly than in 
stale~ air and the fresh air also has 
marked effects on the activity of the 
secretions and special functions. 

Much has been said in regard to 
the effect of humidity, and just at 
present this is a fashionable thing 
in connection with ventilation. Ac- 
cording to some writers whose ar- 
ticles I have read, you may have the 
atmosphere surcharged with marsh 
gas, hydrogen sulphide and carbon 
dioxide and, provided the humidity 
is normal, you are quite "comfort- 
able." These are all gases of the 
human body and capable of being 
discharged into the air. I still be- 
lieve that carbon dioxide tests af- 
ford something of a measure of the 
other exhaled impurities in the at- 
mosphere of a room for it fluctuates 
with them. While I admit that hu- 
midity has much to do with one's 
"comfort," it has less permanent in- 
fluence on the respiratory function 
than many other factors. 

I came into this room an hour af- 
ter this session commenced and the 
air was very "uncomfortable," yet 
those who had been sitting here 
were quite "comfortable." We phy- 
sicians also discuss ventilation 
problems in the most atrociously 
ventilated rooms. It was uncom- 
fortable when I entered the room 
but after I had stayed here awhile 
and listened to the discussion on 
humidity, I became much more 
"comfortable." 

In estimating the effect of hu- 
midity, its action is chiefly upon the 
cutaneous nerves and circulation 
rather than upon respiration, at least 
as far as "comfort" is concerned, 
and one's nose is an infinitely better 



test of the fitness of the air for 
breathing than a humidity test. 

The statement has been made that 
it is difficult to raise the temper- 
ature of the air to 400° F. in a heat- 
ing system. The records show that 
this was really the standard at the 
Presbyterian Hospital, in New 
York, at one time. This effects 
some subtle change in the quality of 
the air. You can live on such air, 
but there is no "uplift" about it. The 
growing child needs to have the 
very best conditions for its develop- 
ment and vitality, for the activity 
of its circulation and respiration. If 
the designing engineers for public 
school heating apparatus and the 
boards of education would only sit in 
the schoolrooms for a few^ hours 
themselves and not rely so much on 
hydrometers and thermostats, etc., 
we should come to some practical 
results. 



Prof. C. E. A. Winslow (Associ- 
ate Professor of Biology, College of 
the Cit}^ of New York) : The sub- 
ject of ventilation has been exten- 
sively discussed in the public press 
during the last few months. I do not 
believe that the daily paper is the 
place to settle a com.plex technical 
subject of this kind, and I doubt if 
the results reached in such a way 
are likel}- to be of scientific value 
or are likely to prove really helpful 
in public education. 

None of us is prepared to deny 
that many ventilating systems 
have proved failures. We know that 
something is wrong, but we differ as 
to the diagnosis and the remedies. 
It has been assumed by many that 
the trouble was v/ith the whole 
practice of ventilation and that it 
shmild be discarded in favor of open 
windows. 

"Back to Nature" is the cry. This, 
I believe, is a wholly mistaken 
view and as unreasonable as it 
would be to conclude that because 
the New York water supply is 
sonietimes dirty we should wreck 
our aqueducts and tell every citi- 
zen to dig a well in his own back 
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yard. Back to Nature is seldom the 
solution of any problem. All along 
the line civilized man is improving 
upon Nature and there can be no 
question that when we determine 
just what quality of air we need, 
it will be feasible to supply that air 
to the occupants of rooms by the use 
of mechanical devices. 

On the other hand, it is quite im- 
possible to control the condition of 
the air in an enclosed space in cold 
weather by opening windows, for if 
those at a distance from the win- 
dows feel comfortable, those near 
the windows must inevitably be ex- 
posed to unendurable drafts. 

The trouble has not been with 
ventilation per se. Neither, in my 
judgment, has it rested mainly with 
the designing engineer, but with the 
sanitarian who has failed to tell the 
engineer what to do, and with the 
janitor who has failed to operate the 
plant properly after it is installed. 

Up to two years ago the design- 
ing engineer was told that all he 
had to do, for instance, in order to 
ventilate a school, was to supply 30 
cu. ft. of air per pupil per minute. 
Nothing in particular was said to 
him about the quality of the air. 
Even today, the sanitarian is unable 
to give a full or satisfactory answer 
to the question as to what sort of 
air the engineer should furnish. 

We know that a temperature of 
over 70° F. is distinctly harmful. 
We know that too much humidity is 
bad and we are reasonably sure that 
too little humidity is also bad ; just 
how much or how little, we' cannot 
say as yet. These are all points 
which can be solved, however, and 
their solution is one of the most in- 
teresting problems of the next ten 
years. The fundamental aspects of 
water supply, sewage disposal and 
garbage disposal have been prac- 
tically worked out. The live ques- 
tion in sanitation at present is this 
question of air supply. 

We must determine exactly what 
degree of temperature and what fre- 
quency of air change is most favor- 
able for the human machine. When 



that is known, there will be no diffi- 
culty at all in designing systems to 
provide the proper kind of air. We 
shall then need to emphasize the 
fact that it is a poor plan to build 
an elaborate mechanical ventilating 
system and allow it to be inefficient- 
ly operated. We must also turn our 
attention to the administrative prob- 
lems in the running of the plant af- 
ter it is installed. 

The first thing we need, however, 
is more light as to the physiological 
effects of air conditioning upon the 
human body. Who is going to fur- 
nish the answers to these questions? 
I believe it will be primarily the 
ventilating engineers, and the public 
health experts, for whom the ques- 
tion of air supply has a direct and 
immediate interest, rather than the 
medical men whose interests lie iri 
wholly different lines, or the physi- 
ologist whose attention is directed 
rather to the theoretical side of 
physiology than to immediate sani- 
tary applications. 

The engineer and the sanitarian 
will need to call in the medical man 
and the physiologist, just as the 
water supply engineer has solved 
his problems with the cooperation 
of the chemists and bacteriologists. 

The question of air supply is a 
public health question and is going 
to be attacked by those who are pri- 
marily interested in public health ; 
particularly by the engineer, 
who, in order to design his system 
adequately, must have more infor- 
mation than he now possesses. He 
will call in experts of all sorts to as- 
sist him, but he is likely to be him.- 
self the pioneer in this field. 

It is to the Committee on School 
Ventilation of the American Society 
of Heating and Ventilating Engi- 
neers and to the committee on the 
same subject of the American 
School Hygiene Association and to 
the committee shortly to be formed 
by the Sanitary Engineering section 
of the American Public Health As- 
sociation that I look for important 
constructive work in the next few 
years. 
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Mr. \\'. Thurston Owens (Asso- 
ciate Editor, American Gas Light 
Journal) : The gas industry is in 
the business of producing ventila- 
tion quite as much as those connect- 
ed with this society, its apparatus 
consisting of the gas in combustion 
for light, heat and power. The heat 
produced increases natural ventila- 
tion in a marked degree, and many 
men in the industry who have seen 
it so ^successfully perform this func- 
tion often wonder at the efforts that 
are being made to enforce compul- 
sory ventilation laws. 

It is the opinion of many that 
should a building be so constructed 
that there should be a large increase 
of carbonic acid gas at the breathing 
level, in rooms where gas is used for 
lighting, provision should be made 
for forced ventilation without ref- 
erence to the quantity of gas con- 
sumed but rather to be determined 
by the number of people and their 
occupation. 

An exhaustive investigation of 
this subject was made in London 
by Dr. S. Rideal and reported in a 
paper before the Royal Sanitary In- 
stitute in 1908, as follows : 

(An extended review of this re- 
port was published in The Heating 
AND Ventilating Magazine for No- 
vember, 1911.) 

"('I.) Owing to the better venti- 
lation obtained by gas, the products 
of combustion are not found in the 
air in anything like the proportion 
which might be expected, the tem- 
perature and humidity in an occu- 
pied room being no greater than 
when the room is lighted with elec- 
tric light. 

"(2.) Carbonic acid gas has not 
the injurious effect which was for- 
merly attributed to it, but consider- 
able rises in the temperature and 
moisture content of a room, from 
whatever source, do have a preju- 
dicial effect upon the well-being of 
the occupants. Even under adverse 
conditions of ventilation purposely 
created for this inquiry, neither the 
temperature nor percentages of 
moisture in the room reached a 



point at which any such effect could 
be detected by any of the recognized 
physiological tests. 

"(3.) It has been established 
that the products, viz., heat, car- 
bonic acid and moisture, so far as 
they modify the health of the occu- 
pants of a room, are derived from 
-the inmates more than from the il- 
luminant, and that a room of mod- 
erate size can be efficientlj^ lighted 
with gas without sensibly affecting 
the amount of these factors. 

"(4.) Whilst undoubtedly it is as 
important to ensure adequate venti- 
lation in domestic rooms, this, with 
present methods of construction, is 
better ensured the smaller the 
room. The problem of securing ef- 
ficient ventilation in public rooms of 
a larger size has been outside the 
scope of this inquiry. 

"(5.) The medical conclusions 
are in accord with those arrived at 
from the chemical and physical 
data, and also demonstrate that the 
choice between the two systems of 
lighting does not depend upon hy- 
gienic considerations." 

While it seems quite generally 
agreed that CO2 from combustion 
is not harmful in small quantities, 
it is important to note that in a re- 
port covering a period of five years, 
Dr. J. S. Haldane and his associates 
recommend that the standard for 
ventilation in rooms where gas is 
used for illumination be as follows: 
the proportion of CO2 at the breath- 
ing level not to exceed 20 parts in 
10,000 volumes. 

The writer trusts that these in- 
vestigations will receive further at- 
tention from those working toward 
bettering the conditions in factories, 
and I am sure that the gas industry 
st-afids ready to welcome sugges- 
tions and to cooperate towards bet- 
tering hygienic conditions and 
bringing about the smokeless, dust- 
less citv. 



Frank G. McCann, (Chief En- 
gineer, New York City's Depart- 
ment of Education) : To me the 
school house is like the factorv 
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where the incoming children are the 
raw material and the output consists 
of more or less well-equipped citi- 
zens. Anything, therefore, that will 
prevent turning out of imperfect 
output should be considered very 
seriously and, if possible, adopted. 

The school house output is of the 
most vital interest to the owners of 
the factory — the public — as the fu- 
ture wxlfare of that public itself 
hinges upon the value and com- 
pleteness of the training and physi- 
cal equipment of its children. 

The successful manufacturer of to- 
day does not hesitate to replace the 
machinery of his plant as often as 
may be necessary to keep his fac- 
tory abreast of the state of the art, 
even though that machinery be in 
good condition and almost new, as 
he realizes that with antiquated ma- 
chinery and obsolete methods he 
cannot hope to successfully compete 
in the world's markets. 

How much more should the own- 
ers of the school factory discard ap- 
paratus which the state of the art 
shows to be inadequate or obsolete? 

It is a self-evident .fact that while 
the children and teachers in our 
schools are working under unsani- 
tary and debilitating surroundings 
they cannot show the rate of prog- 
ress that could be made under more 
perfect and hence more favorable 
conditions. The loss of time caused 
by lowered vitality costs the tax- 
payers very large sums, as children 
thereby are compelled to repeat the 
work of the different grades, re- 
quiring added teachers, more school 
rooms, books, etc.. to care for them. 

The loss to the public is also in- 
creased by the expense involved in 
feeding and clothing those "repeat- 
ers" for the years thus wasted when 
they should be "earners'* instead of 
"dependents." Further, the public 
loses by the lowered efificiency of its 
future citizens involved in the loss 
through training and impaired or 
lessened vitality caused by such un- 
sanitar}' conditions of the school 
rooms. 

It is obvious that for economic 



reasons, to say nothing of higher 
reasons, the best that can be de- 
signed should be provided for our 
schools, for old schools as well as 
new. 

The fact that little has been done 
in this matter of bettering old 
schools entirely justifies the criti- 
cisms that from time to time have 
been made as to bad conditions in 
public schools of this and other 
cities. 

On the other hand, many of the 
statements made in those criticisms 
have been incorrect, as the poorer 
examples have been selected as 
proving the impracticability of us- 
ing any form of ventilation in 
schools other than by opening win- 
dows. 

Open window ventilation has 
been shown to be unsafe, insanitary 
and unreliable, whereas properly de- 
signed and operated mechanical 
ventilation is safe, sanitary and re- 
liable, and has been proven such in 
many cases. i 

I can take you to several schools, 
private or public, as you prefer, 
where modern ventilation is work- 
ing successfully and giving satisfac- 
tion. I do not, however, claim that 
no improvements are desirable in 
these schools. I am a firm believer 
in air washing and humidity con- 
trol, which none of these schools 
have, and several years ago I stated 
that were the funds available, I 
would install air washers, etc., in ev- 
ery school under by jurisdiction. 

I further firmly believe that we 
should ozonize the air in connection 
with ventilation, and it seems to me 
that ozonization would enable the 
use of about one-half the air needed 
for adequate ventilation w^ith air not 
so treated. Unfortunately, so far, I 
have heard of no means for con- 
trolling the amount of ozone to suit 
the momentarily varying needs, and 
also the amount of such needs has 
not as yet been definitely deter- 
mined. There is also the danger 
with ozonizers that the electric dis- 
charges used to generate ozone may, 
because of overheated terminals, 
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generate nitric acid or nitrous oxide, 
either of which is injurious to the 
persons breathing it, and too much 
ozone is also injurious. 

These matters are so vitally im- 
portant to public welfare that I 
trust that in the near future tests 
will be made of such scope and va- 
riety that the questions raised here 
today may be settled and the art 
and science of ventilation may be- 
come fixed. 

Much thought has been given to 
the character of such tests, and the 
problems presented thereby are not 
easy of solution. 

The deleterious effects of impure 
air and poor ventilation are slow in 
appearing, but are none the less dis- 
astrous. 

Local conditions of epidemic, 
such as colds, etc., show more rap- 
idly than do the effects of bad air, 
and even the excitement created in 
the children and teachers in con- 
nection with experiments made up- 
on them may nullify the data taken 
in such tests. 

This matter is serious enough to 
merit, in my judgment, a very thor- 
ough series of tests being made by 
a corps of trained nurses and physi- 
cians working in harmony with ex- 
perienced heating engineers, and the 
value of the results to be so ob- 
tained would warrant the expendi- 
ture of whatever sum may be ne- 
cessary, either by the city, the state 
or the nation. 



Dr. C. Ward Crampton (Direct- 
or of Physical Training, New York 
City Department of Education) : 
The problem of the ventilation of 
the schoolrooms of New York City 
has been studied for many years by 
the Bureau of Buildinigs, of which 
Mr. C. B. J. Snyder is the head, and 
by the Department of Physical 
Training. Two years ago, before 
the present popular agitation began, 
it became evident to me that many 
of the classrooms were overheated 
and that the then existing tempera- 
ture standard of 68° to 72° F. was 
too high. Not only was it too high, 



but temperatures of 76° and 78° 
were common. Accordingly, the 
standard classroom temperature was 
lowered to 65° to 68° F., and the 
gymnasium temperature to 60° to 
65° F. This naturally diminished 
the overheating, but it has not elim- 
inated it. 

The agitation against our present 
mode of forced ventilation is main- 
ly, if not wholly, the result of obser- 
vations of these overheated class- 
rooms, and of some classrooms 
where defective apparatus is deliv- 
ering but little fresh air. No one 
who has taught in or observed a 
classroom at its proper temperature, 
65° to 68° F., with the plenum sys- 
tems working properly, has ever 
complained to me that the ventila- 
tion was poor, for it was not poor. 

The overheating is due, as a rule, 
to defective diaphragms in the di- 
rect radiation control and to other 
failures of the thermostat control. 
The occasional failure of the fan and 
duct mechanism is due to faulty 
control or lack of much-needed re- 
pairs. 

The worst-ventilated rooms in the 
cit}^ where I have found the air ac- 
tually foul, are in the old buildings 
where we do not have plenum sys- 
tems and the windows are relied up- 
on exclusively for fresh air. It is 
evident that window ventilation can 
never furnish sufficient air for from 
40 to 60 children in a room without 
some of the children being subject- 
ed to dangerous drafts of cold air. 
The result has always been that 
drafts are avoided and the air be- 
comes bad. 

FAULTS WITH PRESENT HEATING 
SYSTEMS 

The faults I find with the present 
systems are as follows : 

(i.) They are not automatic. It 
requires constant expert care, test- 
ing and renewal of important parts 
which quicklv deteriorate. This is a 
matter which should be taken up 
most seriously by members of the 
heating and ventilating profession. 
We cannot afiford, it is clear, to pay 
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more money for expert janitorial 
services, and while, in the main, the 
janitor engineer is expert and vigi- 
lant, yet there cannot fail to be ex- 
ceptions. I maintain that there 
should be devised systems of auto- 
matic control that are really auto- 
matic and should not depend, to the 
present large degree, at least, upon 
human variability. 

(2.) The present heating and 
ventilating systems often decrease 
the relative humidity of the air 
down to a point from 10% to 30%, 
which I consider deleterious. This 
can be corrected by evaporating 
pans, steam jets or mechanical frag- 
mentation of water. At the present 
time, experiments of the various 
methods of humidifying the air are 
being conducted by Mr. C. B. J. 
Snyder. 

There has been some talk about 
the physician being unable to set 
standards for ventilation. If you 
can guarantee a temperature of from 
65° to 68° F. and an even relative 
humidity of from 45% to 55%, and 
a sufficient volume of fresh air (in 
accordance with present standards) 
mildly stirring about the room, I 
shall be satisfied. 

I look to the future to improve 
ordinary outside air and make it 
mildly stimulating by the change of 
some of its O2 into O3. At present 
the difficulty with ozonizing appa- 
ratus is to secure constant results, 
and I am frankly in doubt exactly 
what percentage of ozone is desir- 
able, on account of the present dif- 
ficulties of control of supply. With 
this condition remedied, we shall be 
able to set standards for this new 
and comparatively unstudied factor 
in ventilation. 



Dr. James H. McCurdy (Director 
International Y. M. C. A. Training 
School, Springfield, Mass.) : Those 
who are studying the problem of 
ventilation in Springfield are doing 
so from the standpoint of a group of 
men, some 190 of them, who are 
taking vigorous exercise under di- 
rection. In using these men who 



are taking exercise for about two 
hours daily and studying what you 
might call the exaggerated condi- 
tions, we may get at some facts 
that it would be impossible to ob- 
tain from hospital or schoolroom 
conditions. 

We have had a plant equipped so 
that we can control the relative hu- 
midity anywhere from 20% up to at 
least 80% ; we can control the tem- 
perature automatically, so that we 
can run that up or down, as de- 
sired. We are studying the effect of 
variations of these conditions, mak- 
ing blood pressure tests, heart rate 
tests, etc. We have just got our 
plant equipped, so that we cannot 
give you definite reports with refer- 
ence to these particular problems. 

In the matter of blood pressure 
tests on the individual, we have 
found that this runs from no mm. 
up to 124 or 130 mm. of mercury, 
instead of 140 as has been stated by 
Dr. Thompson. With the boys in 
the high school, the figures ran 
from no to 120 mm. This is an av- 
erage for 100 boys, each boy's con- 
dition being observed four to six 
times each day. 

It seems to me this is one of the 
ways of checking the problems as 
to the effect of living indoors un- 
der conditions of active exercise. If 
we obtain certain results there, we 
may fairly assume that these will 
help, at least, in determining the 
conditions for health for the chil- 
dren who are studying quietly in the 
schoolroom. 

I do not know whether we ought 
to have a high or low relative hu- 
midity. I do know that it is uncom- 
fortable for a young man to work 
with the relative humidity below 
25% ; that is, he feels uncomfort- 
able. I also know that when we run 
the relative humidity above 70%, 
he feels sticky and does not like it. 
There is a point somewhere where 
he gets greater comfort. Again 
when the temperature rises above 
70° F., individuals are uncomfort- 
able. We are trying to get the room 
temperature in the Training School 
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at Springfield down to 63° F. We 
are varying the humidity, but the 
variations above stated are the Hm- 
its, cHnically, beyond which it seems 



clear we cannot go, that is, from 
25% to 70% for relative humidity 
and from 50° F. to 70" F. for in- 
door temperature. 



Venlilation for a Stinday' School Atidiiorixim 

I'XIOUE METHODS ADOPTED AT THE CHRISTIAN UNION CONGREGATIONAL 

CHURCH, UPPER MONTCLAIR, N. J. 



Aside from the fact that the ac- 
companying plans present a number 
of unusual features in the design of 
ventilating equipment, the success- 
ful operation of the system as in- 
stalled, giving such marked satisfac- 
tion as to call for general comment, 
lends a timely interest to the scheme 
adopted. The system as illustrated 
herewith is used to ventilate the 
Sunday School auditorium and the 
rooms connected therewith at the 
Christian Union Congregational 
Church in Upper Montclair, N. J. It 
is intended to provide a sufificient 
volume of air, and to maintain its 
purity, for 600 persons, of which 
number about 350 are provided for 
in the auditorium proper. The cost 
of operating the heating and venti- 
lating plant in a building of this 
character was one of the features 
that required careful consideration. 

Some part of the building is in use 
almost daily during the cold weath- 
er and heal has to be maintained in 
the various rooms almost continu- 
ously. \^entilation is required for 
a short period of time during oc- 
cupancy. The heating, therefore, is 
accomplished by direct radiation 
and the ventilation by an entirely 
separate plant which can be oper- 
ated or not, as desired. 

The air for ventilating is taken 
from the outside and passed suc- 
cessively through screens for remov- 
ing the dust, thence through tem- 
pering coils and a humidifier. It is 
then driven by a fan through the 
fresh air ducts into the various 
rooms. The air is tempered in this 
manner to about 80° F. It is ad- 
mitted to the rooms near the floor 



lines, the registers being placed just 
above the baseboards. These in- 
lets are so arranged with deflectors 
that the air is carried down toward 
the floor. The velocities are ar- 
ranged not to exceed 200 ft. per 
minute. 

The vitiated air is exhausted at 
the ceiling by means of a full- 
housed steel plate fan connected by 
ducts to the various outlets. The 
velocity of air through the vent out- 
lets is about 1800 feet per minute. 
The outlets are arranged so as to 
draw air evenly from all parts of the 
room. The volume exhausted is 
about 80% of the volume of the air 
supply, 20% being allowed for or- 
dinary leakage. 

Automatic control of the tempera- 
ture, both for the heating and venti- 
lating, is accomplished by means of 
thermostats. The thermostats are 
located in the main auditorium and 
are so arranged that at a tempera- 
ture of 67° F., the heat from the di- 
rect radiation is cut off. At 69° the 
heat from one tempering coil is cut 
ofif and at 71° the heat from the sec- 
ond coil is cut off. These tempera- 
tures are taken in the auditorium 
and not in the ducts or elsewhere. 

In order to maintain the outdoor 
coijdition of the air supply, the hu- 
midifying apparatus is designed to 
maintain a relative humidity of 
60%. This apparatus consists of 
coils of steam pipe placed in a tank 
of water which is automatically sup- 
plied by means of a float valve. The 
steam in the coil is controlled by a 
lunnidistat which is located in the 
auditorium, so that the humidity 
supply is governed by the condi- 
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tions in the room occupied, rather 
than in the air chamber between 
the heaters and fan or elsewhere. 
The idea both with the temperature 
and humidifying control apparatus, 
was to have the control exercised in 



arate room. The plans for heating 
and ventilating necessarily included 
methods for warming and ventilat- 
ing these rooms individually, as 
well as forming a part of the gen- 
eral scheme for ventilating the en- 
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DETAILS OF HEATING AND HUMIDIFYING SCHEME 

the atmosphere of, the room occu- tire^oom when thrown into an au- 
pied. ditorium. 



SPECIAL ARRANGEMENTS WHEN PARTS 
OF THE MAIN ROOM ARE SHUT OFF 

During the session of the Sunday 
School, the spaces under the bal- 
cony are occupied by classes and, by 
means of sliding doors, each class 
room is made practically into a sep- 



SYSTEM MAY SERVE SUNDAY SCHOOL OR 
CHURCH, AS DESIRED 

It was desired, when the installa- 
tion was made, to have it designed 
so that it could serve for the Sun- 
day School portion of the building 
or for the main church auditorium, 
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immediately adjoining. It was nec- 
essary, therefore, to connect both 
the supply and exhaust fans to both 
sections of the building and so 
equip them that by operating a dam- 
per in the main duct connected to 
each fan, the plant could be put into 



church auditorium so that the con- 
trol of temperature and humidity is 
alawvs exercised from the part of 
the building which is using the sys- 
tem. 

The plans also show the scheme 
of the distributinsf ducts. The base- 
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FAN ELEVATIONS SHOWING DAMPER ARRANGEMENT FOR DOUBLE DUCT 



service in either portion of the 
building. The plans for the supply 
fan show how this w^as accom- 
plished. The larger damper shown 
is balanced by weights and connect- 
ed with a switch operated by the 
thermostatic system, so that by 
throwing off two switches, the sup- 
ply and exhaust fans can be put into 
service in either part of the build- 
ing; Duplicate sets of thermostats 
and humidostats are placed in the 
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ARRANGEMENT OF BAFFLES IN AIR SUP- 
PLY DUCT AT REGISTERS 



ment plans contain the supply ducts 
while the exhaust ducts are shown 
on the second floor plan, the outlets 
for both the supply and exhaust be- 
ing indicated on the drawings. 

The exhaust fan, it wall be no- 
ticed, is placed in the basement. The 
reason for locating it there w^as that 
no suitable place could be found for 
it in the attic and because connec- 
tion could more readily be made 
from the church auditorium without 
the use of an additional unit. 

The system was designed by 
Twomblv & Henney, of New York. 
j\lr. David Henney, wdio is a coun- 
cilman of Alontclair, had direct 
charge of the work, which, as stated, 
is characterized by those familiar 
with its operation as one of the 
most effective ventilating systems 
to be found. The contractor for the 
heating and ventilating work is 
Lewis Butterfield, Orange. N. J., 
and for the sheet metal work, 
O'Rourke Sheet Metal Works, 
Newark. N. J. The architects of 
the building, which is a recent addi- 
tion to the church proper, are Price 
& IMcLanahan, Philadelphia, Pa. 
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Tyrying Apparatus 

By H. C. Russell 



It is not the purpose of this paper 
to discuss the drying of any partic- 
ular kind of material, but rather to 
call attention to some of the princi- 
ples underlying the design of drying 
apparatus in general. Drying is 
usually a process in manufacture 
and in such cases the dryer is 
generally located in the factory with 
a view of entailing as small an 
amount of extra handling of materi- 
al as possible. 

The manner of constructing the 
drying tunnels or compartments, the 
arnount of air to be circulated, the 
temperature of this air, and indeed 
almost every detail of design de- 
pends upon the material to be dried 
and its amount. For different class- 
es of material these details will vary 
over a wide range. Some materials 
are very sensitive as regards air con- 
ditions in the dryer and others will 
stand considerable abuse. 

It is one of the underlying princi- 
ples of many kinds of dryers, and 
applies with peculiar force to the 
drying of lumber and such materi- 
als, that the hot air to the drying 
tunnel must be admitted close to the 
"hot" or "dry" end of the tunnel, 
and discharged at the "wet" or 
"green" end. 

It will be observed that there will 
be a wide difference in relative hu- 
miditv of the air between the hot 
end and the opposite end, usually 
called the "green" and, because of 
the moisture the air has absorbed 
(it beinsf the sole function of the 



dryer to absorb moisture). There 
will likewise be considerable differ- 
ence in temperature between the 
two ends because -the heat required 
to evaporate the moisture, supply 
radiation losses, etc., is usually tak- 
en from the air supplied by the fan. 
If now the green material, espe- 
ciallv such materials as lumber, should 
be first placed in the hot end of the 

* From a paper read at the annual meeting of 
The American Society of Heating and Ventilating 
Engineers, Xew York, January 23-25, 1912. 



dryer where the air is hot and very 
low in its relative humidity, the 
rapid evaporation and consequent 
drying of the surface would cause 
surface cracks or checking, since 
practically all materials contract 
more or less in drying. 

On the other hand, if the green 
material is placed first in the green 
or wet end of the dryer where the 
temperature is lower than at the oth- 
er end, and what is more important, 
the relative humidity is much high- 
er, the drying at first will be very 
slow, giving the material a chance 
to get at a uniform temperature 
throughout and the drying process 
will begin at the centre even before 
it begins at the surface, because the 
very moist air will prevent nearly all 
evaporation from the surface until 
it is moved farther along the dryer 
into regions of lower relative hu- 
midity. This is the method used in 
a large percentage of dryers. 

As each particular class of dryers 
has certain peculiar features which 
make it different from all others, it 
is beyond the scope of this paper to 
deal with them, except perhaps to 
say that the material may make its 
trip through the dryers loaded on 
trucks, in trays stacked on cars, on 
conveyors or in perhaps half a doz- 
en other ways as best suited to the 
particular proposition in hand. Dry- 
ers of this class are arranged to re- 
ceive the fresh material at the so- 
called green end, the material being 
gradually advanced toward the hot 
end as the dried product is removed 
from the dry end and fresh material 
putJ'n at the green end. 

There are other classes of dryers 
where the air conditions may just 
as well be kept about the same at 
all times and in all parts of the dry- 
er. In such cases the air may be dis- 
tributed in a fairly uniform manner 
throughout the dryer. There are 
still other classes of dryers in which 
a full charge of green material is put 
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in. The fan is then started and the 
temperature gradually raised and 
varied at will. In such dryers, of 
course, the air conditions will be 
practically the same in all parts of 
the dryer at any time. 

The drying compartments or tun- 
nels, as they are often called, vary 
widely in design and are usually ar- 
ranged with certain manufacturing 
conditions in view as well as the ef- 
ficiency of the dryer. These manu- 
facturing conditions need not and 
should not be allowed to impair the 
efficiency of the dryer. As a gen- 
eral rule, dryers for a particular 
class of work will be found to be 
about the same length, that is, if 
they fall under the first class of dry- 
ers named above, and the difference 
in capacity required will be made up 
in width of two or more dryers in- 
stalled. For the last two classes of 
dryers the shape of the drying com- 
partments is not so important, and 
they will be found to be made in a 
variety of shapes. 

The size of the compartments 
will, of course, depend upon the 
amount of material, time required 
for drying and the space required 
for a unit quantity of material. The 
construction should naturally be 
fairly non-conducting, at least as 
much so as the best class of building 
construction, to avoid unnecessary 
waste of heat by radiation. 

TEMPER-ATURES REQUIRED 

It has been found that for practi- 
cally each material the maximum 
temperature in the dryer for good 
results should not exceed a given 
figure and for temperatures much 
below this figure in the hottest part 
of the dryer the capacity will either 
be reduced or the material will not 
dry at all. Some of these tempera- 
tures are given in tabular form here- 
after. 

DRYING PERIOD 

For each material there is a mini- 
mum drying time which, of course, 
varies very widely for different ma- 
terials. If we try to extract the 
moisture from any given material in 



much less than this time we will get 
unsatisfactory results due to too 
rapid evaporation. Some drying pe- 
riods are given in tabular form here- 
after. 

HUMIDITY 

It will generally be found when 
hot air is first brought into contact 
with the material which is almost 
dry (the air gradually absorbing 
moisture as it passes along toward 
the wet end of the dryer and the 
fresh material) that no trouble will 
result from too rapid evaporation 
unless the air supply is too great or 
the temperature too high. 

Generally if one bases his calcula- 
tions on about 60% relative humid- 
ity at 50° F. outside temperature he 
will be safe, because when the out- 
side temperature is below 50° one 
can dry with a smaller volume of air 
due to the fact that the moisture 
absorbing capacity of the air will be 
greater, and when the temperature 
rises above 50° the relative humid- 
ity will likely be lower than 60%, 
or the temperature of the dryer may 
be increased somewhat. The rela- 
tive humidity and temperature can, 
of course, be calculated from the 
above assumed conditions. At the 
green end the relative humidity, of 
course, differs greatly for different 
classes of work. Very seldom can 
it be made to exceed 75% at the 
temperature of the air leaving the 
dryer. 

MOISTURE 

The amount of moisture to be 
evaporated in a unit of time must 
always be known for intelligent de- 
sign. This can be found by simple 
experiment if in no other way. 

AIR SUPPLY 

Between the temperature of in- 
coming and outgoing air there must 
be sufficient heat given off to take 
care of the following heat losses : 
(a) radiation from the dryer, (b) 
heat required to raise the tempera- 
ture of the products to be dried, the 
water to be evaporated and the 
trucks, etc., from factory tempera- 
ture to dryer temperature, (c) heat 
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required to evaporate the moisture 
based upon the latent heat of evap- 
oration at the temperature at the 
wet end of the dryer. The air may 
be safely admitted to the dryer at a 
temperature above that given in the 
table hereafter to offset all losses 
except the last named. 

There are two rquiremnts as to 
air volume which must be met: (a) 
there must be a sufficient volume of 
air as- a vehicle for carrying suffi- 
cient heat to provide for all the 
above heat losses without reducing 
the temperature at the green end 
too low for good results, (b) there 
must also be a sufficient volume of 
air to carry away the moisture with- 
out coming too near the point of 
saturation. This latter is to be cal- 
culated on a basis of the difference 
in the amount of moisture contained 
in a cubic foot of air as delivered to 
the dryer and that contained in the 
same air as it leaves the dryer, the 
relative humidity at the green end 
never to exceed 75%. We should 
remember that most tables giving 
the amount of moisture contained in 
air at various temperatures and for 
various percentages of relative hu- 
midity refer to a cubic foot of the 
mixture of air and vapor and that 
the number of cubic feet of air 
(comparatively dry) going into the 
dryer may or may not be even ap- 
proximately the same as the num- 
ber of cubic feet of the mixture of 
air and water leaving the dryer. 

It is imperative to see that both 
the above conditions as to the 
amount of air circulated to carry 
away moisture be fulfilled. I have 
noticed that most of us are rather 
inclined to overlook the second con- 
dition ; and in a large percentage of 
the cases, this condition requires 
more air than the first. It is evi- 
dent that the dryer is most economi- 
cal which satisfies both these condi- 
tions and overdoes neither, and this 
is the condition sought for "as near 
as practicable. For instance, we may 
discharge a large volume of air into 
a dryer resulting in a small tempera- 
ture loss and a comparatively low 



relative humidit}' at the wet end, 
and it might easily happen that we 
can use a much smaller volume of 
air at the same initial temperature 
with a greater loss of temperature 
in the dryer and a greater relative 
humidity at the discharge end and 
get results just as good or even bet- 
ter and certainly be more economi- 
cal in the use of steam. 

LOSS OF TEMPERATURE 

After allowing for all heat losses 
except those required to evaporate 
the moisture, the further loss of 
temprature in the dryer, of course, 
bears a definite ratio to the amount 
of moisture we can induce each cu- 
bic foot of air to carry away, which, 
of course, reverts back to the rela- 
tive humidit}^ at the discharge end. 
In the ordinary waste heat brick 
dryer this loss is about 100° F. ; in 
lumber dryers it varies from 30° to 
70°, and for the majority of other 
classes of drvers it runs from 10** 
to 30°. 

The accompanying table gives the 
maximum temperatures, and in 
some cases the average drying pe- 
riod, for a few materials, which 
have come under the author's obser- 
vation. Dryers for lumber and 
brick have by reason of their com- 
mercial importance been given con- 

CONDITIONS FOR DRYING DIFFER- 
ENT MATERIALS 

Drying 
Temperature Period, 
Material Deg. F. Days 

Sole Leather hides. ... 90 4 to 6 

Thin leather hides.. . . 90 2 to 3 

Bone glue 70 to 90 4 

Skin glue 70 to 90 2 

Starch 180 to 200 }4 

Apples 140 to 180 K 

Leaf tobacco 85 

Stem tobacco 200 

Soap 100 2 

Woo}^ 105 

Rags 180 

Pottery 120 

sidcrable attention and very reliable 
data have been secured. 

In many drying installations 
waste heat can l^e titilized for the 
purpose. All brick and tile yards of 
modern design are now drying their 
products from waste heat derived 
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grom kilns cooling- down after being 
burned, and it so happens that if the 
rotation of kilns is properly studied 
and adhered to, there is waste heat 
available practically at all times in 
about sufficient amount for drying 
the fresh product with a liberal al- 
lowance for waste. After all, very 
little of this so-called waste heat is 
really wasted. Much more can be 
accomplished in the way of adapting 
dryers to use waste heat, and fur- 
thermore the air can generally be 
drawn directly over the cooling sur- 
faces themselves, for we are seldom 
interested in the absolute purity of 
the air supply to such dryers. 

All that has been said above re- 
fers to dryers equipped with fans 
for providing a definite amount of air. 

Dryers, of course, have long been 
in use which work by gravity, and 
it cannot be said that they were all 
failures. Indeed, it seems that for 
some work, notably lumber, they 
give better results than blower 
kilns. 

The writer has seen many so- 
called dryers designed by some rule 
of thumb which gave fairly good 
satisfaction, but just how they did 
it I could never make out. The idea 
of the designer seemed to be to get 
his dryer as nearly air tight as pos- 
sible, and to keep it as hot as pos- 
sible, but fortunately his methods of 
construction were so imperfect that 
the air "leaked in" and "leaked out." 

It is true that necessity is the 
"mother of invention," and the rea- 
son drying apparatus is just now in 
the experimental stage is seen in the 
fact that we are now approaching 
a point in our industrial develop- 
ment when the best and the cheap- 
est that science and art can produce 
will be demanded. 



DISCUSSION 

Prof. William Kent: There are 

some kinds of drying apparatus that 
consist of a cylinder which is ro- 
tated at a certain low velocity and 
the material is fed in at one end and 
dumped out dry at the other end. 
The cvlinder mav be heated at one 



end by fire or it may be heated by 
steam coils placed inside, or it may 
be heated only by hot air or gas 
that passes through. I wish the au- 
thor would take up the question of, 
say, given a mass of material con- 
taining 1,000 lbs. of water, a maxi- 
mum temperature allowable of, say, 
200° F. For some materials, maybe 
400° for others, such as sand, and tell 
us how that may be dried or heated 
with the greatest economy. As far 
as I have been able to find out, the 
greatest economy is when you use 
no air at all, provided the substance 
may be heated above 212° F. But 
as high temperatures cannot be used 
with some substances it is neces- 
sary, with these, to use air, but cal- 
culations seem to show that the 
larger the amount of air the less 
economical is the operation. 

It would be an interesting prob- 
lem to figure up, say, with 1,000 lbs. 
of water in a given quantity of dry- 
ing material, what would be the cost 
of fuel or the number of heat units 
required with different quantities of 
air, diflr'erent temperatures at the 
point of introduction of air, also 
with different temperatures of steam 
in the coils. 

I came across a case the other day 
where a man had a sand drier made 
of a rectangular brick stack, prob- 
ably 40 or 50 ft. high, with a num- 
ber of cast-iron plates projecting 
like shelves from two opposite sides, 
the sand dropping from one shelf to 
another. There was a fire at the 
bottom and the sand was discharged 
near the bottom. That is the way 
J\Ir. Edison dries crushed brick at 
his cement works. After running 
the stack in this way the man took 
out the plates and put in a distrib- 
uting machine at the top of the stack 
so that the sand fell down like rain. 
With no plates at all he got better 
results. That was one instance of 
the use of the rule of thumb where 
he did away with the old apparatus. 
I have no figures on that, but there 
is an enormous field for heating en- 
gineers to find out what can be done 
in the process of drying. 
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]\Ir. Wiltsie F. AVolfe: Do you 
think you can dry in a vacuum, no 
matter what the temperature is? 

Prof. Kent: I suppose so, if you 
take long enough and maintain the 
vacuum, drawing off the vapor with 
a pump. I have dried a piece of 
coal, taking 14% of the moisture 
out of it, by putting it in a desic- 
cator, a closed glass vessel contain- 
ing sulphuric acid, and letting it re- 
main there for six weeks. 

Mr.^ Wolfe: According to Dr. 
Billings's tables for drying, he con- 
tends that it is the air that dries and 
not the heat. His tables give the 
amounts of moisture that the air 
will carry at different temperatures. 
If I remember correctly, at 57° F., 
the air will carry one-eightieth of 
its weight in water. With every 
27° rise in the temperature of the 
air, you double its water-carrying 
capacity until you get up practical- 
ly to 202° wdien the water vapor- 
izes. 

The reason that sand coming 
down like rain dries easily is that 
there is a better contact with the vol- 
ume of air passing through. The 
great loss of heat in drying is due 
to the loss of contact. 

Mr. J. A. Donnelly: A great 
deal of rubber is dried in a vacuum 
apparatus, by producing a vacuum 
in the dryer, heating with steam and 
evaporating the water out of the 
rubber and passing it into a con- 
denser. 

Prof. Kent: That is the w^ay su- 
gar is produced from the juice of su- 
gar cane, by evaporating the water 
in vessels in which a partial vacu- 
um is maintained. 

In the operation of drying milk I 
have seen two large metal cylinders 
used that came within a few thou- 
sandths of an inch of each other. 
The milk was poured down in the 
space between the rotating cylinders 
and came out below the narrow 
space dry. It was then scraped off 
by a scraper. In this case the dry- 
ing w^as done entirely by heat. 
There was a steam pressure in the 
cylinders of about 150 lbs., or over 



300° F. temperature. The milk was 
entirely evaporated and the dried 
product, as scraped oft', was packed 
in boxes and shipped, in the case I 
speak of, to the Japanese army. 

President R. P. Bolton: I hap- 
pened to be observing the operation 
of a large lumber drying plant re- 
cently. I found closets prepared for 
the drying of lumber which were en- 
tirely closed up, with no air access to 
them at all and carrying very high 
temperatures. 

Mr. Stewart A. Jellett : The 
subject of drying is a particularly 
broad one. I think it starts first with 
a study of the goods you are going to 
dry. I have had experience in drying 
a great many materials, including 
laundry soap and sand soap, oilcloth, 
brick, leather, playing cards, and you 
cannot apply the rule you use for dry- 
ing one material to any of the others. 

For example, in the case of play- 
ing cards, they are generally put 
through a press for the final glazing 
giving a pressure of some tons to the 
square inch. The only surface from 
which you can extract the moisture is 
the edge, which is about i/ioo of an 
inch thick. If you extract moisture 
from the glazed surface it will ruin 
the card. Therefore, you must screen 
the air, or you must be sure there is 
no dust to stick to the card and then 
you must extract the moisture from 
the edge. As a rule playing cards 
are printed in sheets which are dried 
before they are cut. Therefore you 
have to take the entire moisture from 
the edge of that sheet and each sheet 
contains a whole deck of cards. It 
takes some days to accomplish it. 

In the case of laundry soap, the 
thing to do is to put a skin on it so as 
not to take too much of the moisture 
out.^If you should treat sand soap 
that way, the minute a cake of soap 
was put in a bucket of water it would 
become soft. 

If you are drying linoleums, you 
must study the effect on colors. If 
too much heat is applied to a scarlet 
or vermilion, it changes it to a bronze 
effect. 

I do not believe you can drv nine- 
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tenths of the materials successfully 
without a circulation of air with the 
heat. With certain materials it is ne- 
cessary to keep the temperature down, 
such as glue. If glue is heated to a 
temperature of 96° or 98° F., it will 
never dry, but will simply get soft. 
They do not make glue in the sum- 
mer months for that reason. Giue has 
roughly 80% of moisture in it and 
after you get through with it, it must 
be dry enough to pulverize into pow- 
der. The dr}-ing of glue is accom- 
plished in about 56 hours, whereas it 
formerly took some weeks. You have 
to watch the conditions, also, very 
carefully. As glue sets, it will stand 
a higher temperature. But if the 
temperature becomes too high, a skin 
will form over the glue which will 
hold the moisture inside. 

The same thing is true of bricks. If 
you use too high a temperature in 
drying bricks, a skin will form and 
the bricks will crack. 

Speaking generally of moisture in 
air, I remember one case where I was 
called in to investigate the conditions 
in a chemical works. The superin- 
tendent had been in the habit of dry- 
ing in a certain way, with a network of 
pipes under a slate floor. He told me 



he had five miles of pipes in that room, 
which was about 150 feet square. The 
moisture was trickling down the walls 
in streams and the windows were 
screwed fast. I told him to open the 
windows and he would get more dry- 
ing. In this particular case, he had 
temperature enough to release the 
moisture from the material, but it was 
necessary also to have sufficient vol- 
ume of air to carry the moisture away. 
We find all those theories combated 
by the so-called practical man. I had 
a case in New York a few years ago 
in connection with the drying of sand 
soap. After studying the matter, I 
suggested that instead of drying the 
soap, we freeze it. The people looked 
at me in amazement. I said, "Take 
that solid piece (it was 42 in. square 
and 28 in. high) across the street and 
have it frozen. Then grind it while it 
is frozen and do not let it stand un- 
til it has thawed." The owner tried 
the experiment and it was entirely suc- 
cessful. After being in the cold stor- 
age room, where the temperature was 
below the freezing point, the soap was 
put in the grinder. It cost less money 
to freeze it and then grind it than to 
heat it and grind it. When the owner 
built a new factory he put in a re- 
frigerator to freeze his soap. 



J^oies on Heating oj- Sta}imming Tools 



Interesting experiences in connec- 
tion with the heating of swimming 
pools v»^ere related by several speakers 
at the recent meeting of the heating 
engineers' society in the discussion of 
a paper on this subject, presented by 
Cesar Teran (published in The 
Heating and \'extilatixg Maga- 
zine for February, 1912). Among 
the speakers was Theodore Wein- 
shank, who described a unique method 
he had adopted for this purpose with 
success. 

"While it may be true," said Mr. 
Weinshank, "that there is no sure the- 
oretical method of predetermination of 
loss of heat from the water in a swim- 
ming pool, still the conditions which 
tend to govern this loss are more or 
less a fixed basis of calculation, viz., 



the construction of the pool, the loca- 
tion of the pool in the building, the 
frequency with which the pool is in 
use and the average number of people 
using the pool every 24 hours. It has 
been our experience that the average 
loss of heat is from 2° to 5° F. and 
never more than 6° in 24 hours. 

The pool described in the paper can 
be considered a comparatively small 
one, as the average size of swimming 
pools is about 20 ft. by 60 ft., with an 
average depth of 6 ft. The cubical 
contents of the pool described is 3,534 
cu. ft., and to fill and empty this pool 
requires 10 hrs. and 5 hrs., respective- 
ly. This is too long a period for the 
average pool to be out of service. I 
have in mind particularly Y. ^f. C. A. 
buildings and other semi-public build- 
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ings where the pools are required to 
be accessible continuously. 

We were called upon to design a 
heating apparatus for a swimming pool 
to meet the last-named requirements. 
The time limit given us was 3 hrs. to 
fill and 2 hrs. to empty the pool, and 
the filling and emptying were to be 
done at night. The pool in question 
was 22 ft. by 60 ft., with an average 



ed by the temperature of the incoming 
water and the rate at which it was de- 
sired to fill the pool. 

After filling the pool, the valves at 
point A are closed and then valves B 
and C are opened and steam admitted 
at points E, E, 18 in. from the top of 
the water level. The arrangement of 
the connections at E, E, are the same 
as at point A. The admission of steam 
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Fig. 1— pipe ARRANGEMENT FOR HEATING A SWIMMING POOL 
BY INJECTION OF STEAM 



water depth of 6 ft., or containing 
about 450,000 lbs. of water. 

In designing the equipment we did 
not use any intermediate apparatus 
but heated the water by means of 
steam injection while the pool was be- 
ing filled. 

Referring to Fig. i, the water was 
admitted to the pool at point A, about 
4 ft. from the bottom, in the middle 
of the end wall at' the deepest end, 
through a 4-in. supply from the city 
mains under pressure through a filter. 
The arrangement of steam and water 
inlet is as shown in Fig. 2. The ar- 
rangement at point A, when used for 
filling the pool, was not with the inten- 
tion of filling the pool with water of 
the desired temperature. The amount 
of steam used at point A was govern- 



at E, E, causes a circulation of water 
through the entire length of the pool 
and causes the colder water to flow 
through inlets D, D, upwards. By 
these means, we were able to bring up 
the temperature of the water to the 
desired point within a very short time. 

With this design, the time limit re- 
quired for heating the pool controls 
the Jx)iler capacity. For example : to 
heat a pool 22 ft. x 60 ft. x 6 ft. from 
a temperature of 55° to 75° F., would 
require about 9,000,000 B. T. U. If 
this amount of heat is to be imparted 
to the water in 3 hrs., it would re- 
quire about 90 H. P. This was the 
case in connection with the pool men- 
tioned above. 

A Member: How about noise? 

Mr. Weinshank : We did have 
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noise when pipes E, E, were about 6 
in. below the surface of the water. 
The velocity of the steam would push 
the water inward. We lowered the 
pipe about i8 in, and that overcame 
the difficulty. 

We have installations of a similar 
character where cast-iron boilers under 
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Fig. 2 DETAIL OF STEAM AND 
WATER INLET 

low pressure are used with good re- 
sults for supplying the steam to the 
pool. 

It is stated that steam is not consid- 
ered a good medium, as it will impart 
a peculiar odor to the water, due, per- 
haps, to the presence of oil in the 
boiler. Our experience, however, has 
been to the contrary. ■ 

Mr. Teran : Concerning the use of 
steam to heat the water, the boilers 
that we used were cast-iron boilers; 
I have an objection to feeding these 
boilers continuously with fresh water, 
as they are likely to crack. If you 
have wrought-iron boilers of course 
you can use steam. 

Manufacturers of filters prefer to 
filter the water after it is heated on 
the ground that they can filter it bet- 
ter that way. As to the high tempera- 
ture of the water used, the water is 
introduced at the bottom, as I stated, 
and no steam rises to the surface. 

Mr. W. M. IMackay: I have had 
considerable experience with cast-iron 
boilers and I do not know of a single 
case of boilers cracking, after being 
filled with water, so long as the water 
was maintained at the proper level. I 
have known cases of both wroug-ht- 
iron and cast-iron and steel boilers be- 
ing cracked where the water was re- 
moved and fresh water turned in. I 
do not think cast-iron boilers will go 



to pieces because water is turned into 
them when they are generating steam. 
President R. P. Bolton : In plan- 
ning swimming pools, I have used, for 
the supply of cold and tempered wa- 
ter, branch pipes provided with noz- 
zles buried in the lower end of the 
pool, fed by a cross header laid in a 
trench, provided with removable per- 
forated lids and used as a drain for 
the solid materials which find their 
way to the bottom of the pool; the 
trench being connected to a small 
sump chamber built into the wall of 
the pool. With this arrangement it is 
very easy to remove the foul materials 
that gather in the lower part of such 
pools, which is largely made up of 
fine hair from the body and is rather 
difficult to get rid of, except by thor- 
ough washing down of the surface. A 
channel is formed down one of the 
side walls on the lower end of the 
pool which extends down into the 
sump, and a suction pipe is extended 
down into the bottom of the sump, so 
that the very last drop of water can 
be drawn away from the floor of the 
pool. 

Hot or cold pipes can be extended 
down the same chase or channel into 
the pipe in the trench which crosses 
the lower end of the pool, and thus 
hot or cold water, or both, may be 
supplied. No difficulty has been 
found in introducing the hottest wa- 
ter in that manner, even while bath- 
ers have been in the pool, because it 
is distributed through the nozzles 
and becomes thoroughly mixed with 
the water in the pool before it strikes 
the person of the bather. 

]\Ir. a. M. Feldman : I do not see 
why the author was afraid of inject- 
ing steam into the water of the swim- 
ming pool. If it is not a high pres- 
sure plant, there will be no oil in the 
boiler. 

President Bolton : This mav be 
due to the use of a compound in the 
boiler afifecting the character of the 
condensed steam. 

]\Ir. Feldman: I do not see why 
the water should be filtered after it is 
heated. It should be filtered before 
beins" heated so that no sediment 
would be carried over into the heater.. 
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Proposed Standard A^rrangementji J-oi Test- 
ing Air in School 'Rooms 



In recognition of the recent pro- 
nouncements of medical men and other 
experts on the inadequacy of the car- 
bon dioxide test pure and simple for 
determining the purity of the air, the 
following sets of conditions have been 
proposed by a committee on heating 
and ventilation of the American 
School Hygiene Association for use 
in connection with school rooms. These 
conditions will be made the basis of 
an exhaustive series of tests to be con- 
ducted in Boston by the committee of 
heating and ventilating school rooms 
of The American Society of Heating 
and Ventilating Engineers : 

STANDARD TESTS FOR AIR CONDITIONING 

A. Conditions Under Which Tests 
Should Be Made. 

1. For all tests there should be at 
least two class rooms, one in which 
the test can be made and one for con- 
trol, on the same floor of a building, 
and having the same conditions ; that 
is, the apartments should be as far as 
possible identical in size, exposure, 
amount of window surface, heating 
apparatus, etc. 

2. The children in each set of con- 
ditions should be of the same grade 
and in the same general physical con- 
dition. 

3. In so far as is possible the pupils 
and teacher should not know that they 
are the subject of investigation, but 
should Ijc lefl to believe that a test of 
the heating appaiatus is being carried 
on, so that no psychological factor 
will affect the results of tests. 

4. The part of a building used as 
a control is to remain under the usual 
conditions normal to the school in 
which the test is made, the other room 
to be used only for the tests. Records 
on both sides. 

5. A record of each child's physical 
condition should be taken each day 
and recorded on a medical chart ; also 
a daily record should be made in both 
school rooms covering everything that 
may affect the students, such as at- 



tendance and cause of absences, rea- 
sons for referring cases to the school 
nurses, any local infections discovered 
on children's bodies, and such school- 
room conditions as affect the comfort, 
health, or efficiency of the pupils. A 
blank suitable for making such rec- 
ords should be provided. 

6. All medical records and charts 
should be kept by trained nurses. 

7. A record should be made of the 
size of the rooms, length, width and 
height, also cubic contents if irregular 
in shape, the number of students to 
each room, and the number of cubic 
feet of air space to each student. 

8. Observations should be made in 
both sections at the same time, prefer- 
ably at 9.30 A. M., 11.30 A. M., 1.30 
P. M., and 2.30 P. M., and the records 
should be made by thermographs and 
hygrographs, and checked by ther- 
mometers and sling psychrometers. 
Two sets of thermographs and hygro- 
graphs should be used, one set sus- 
pended one foot below the ceiling and 
one set at the height of the heads of 
the students when sitting at their 
desks. 

9. The standard temperature for 
the control room is to be 68° F., with 
humidity conditions usual to the build- 
ing in which the test is made. 

10. The instruction of students and 
length of hours is to be the same in 
both rooms each day and to follow 
the usual routine of the school in 
which the test takes place. 

1 1 . Mental tests are to be made by 
examinations once each week. Iden- 
tical questions should be given pupils 
in both rooms on the same day and 
by tM same examining teacher, who 
should not, if the test is oral, be the 
usual teacher of either class. The ex- 
aminations are not to last over half 
an hour, and the examination in one 
roorri should be followed directly by 
the examination in the other room. 

12. Each test should cover a per- 
iod of three months, January, Febru- 
arv and March. 
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B. Tests to Find the Effects of Tem- 
perature on School Children. 

1. Test to be made in a building 
heated by a system of heating cham- 
bers and fans. The windows in the 
test room to be locked and sealed 
tightly. Temperature to be reduced 
each day one degree until 60° is 
reached, average humidity of the air 
to be about 60%. 

2. Rooms heated by direct steam or 
hot-water radiators or stoves, the tem- 
perature is to be reduced one degree 
each day until 60° is reached, humid- 
ity to be about 60%. Room to be 
cooled by fresh air admitted from open 
windows and ventilators. Air to be 
humidified by evaporation pans over 
heating apparatus. 

D. Tests to Find Effect of Fresh Air 
on School Children. 

1. To obtain the results of flushing 
school rooms with fresh air. Rooms 
in which tests are made should have 
direct cross ventilation from windows 
thrown open both at top and bottom 
to their widest extent on opposite 
sides of building. Flushing should be 
made for a period of 3 minutes while 
the children are either out of the room 
or are exercising, the total time con- 
sumed being 5 minutes. Flushing to 
be done after each lesson period. 

2. To obtain the results of open air 
class-room conditions without the ef- 
fects produced by feeding and rest per- 
iods usual to open-air school. Test 
room to be entirely open on one or 
more sides, and the children to be 
clothed as is usual in open-air schools. 

In its recent annual report the com- 
mittee of the heating engineers' so- 
ciety stated that the estimated cost of 
making the tests on the plan outlined 
would be $8,000, not including the 
cost of necessary alterations in heat- 
ing plans. 

The committee reported that it had 
made arrangements for the carrying 
out of tests in one of the school build- 
ings in Boston. These tests, the com- 
mittee stated, are now under way and 
will be described in a report to be 
made to the society at a later date by 
Mr. Eveleth, the member of the com- 
mittee in direct charge of the tests. 



Arrangements are also being made 
with the school authorities of a town 
near Boston to have a test carried out 
in one of their school buildings. 

In New York conferences have also 
been held as to the method of pro- 
cedure in undertaking the proposed 
tests. It is planned to take one or two 
buildings of the letter H shape in 
which the two ends or halves are 
served with separate apparatus and 
place one part of the building under 
one condition, and the other part of 
the building under another condition. 
For instance, half of the building is 
to be operated as usual, without hu- 
midification, while the other half is to 
be provided with a system of artificial 
humidification. In another building, 
half is to be left as usual, while the 
other will be sumbitted to a varying 
temperature never exceeding 70°, but 
for brief periods while the pupils are 
active, the temperature will be 
dropped to 50°, and then returned to 
64, 66 or 68°, as may be determined. 
Other tests under consideration are, 
to try a less temperature in some of 
the buildings, and still others a dimin- 
ished supply of air. 

The greatest difficulty confronting 
the committee in New York was the 
method of determining the results of 
these experiments. It was the con- 
sensus of opinion that the principal of 
the school, the teachers and even the 
janitor, should be kept in ignorance of 
the nature of the experiments under 
w^ay, and that the results should be 
measured by the weight and health 
of the pupils as recorded by the visit- 
ing nurses, all absences due to ill 
health to be investigated as to their 
nature and cause. The effect of the 
different conditions was further to be 
observed through the records of the 
pupils" standing in their studies during 
the current year compared with last. 

The schools selected for the purpose 
of experiments are those having pupils 
of approximately the same grade. 

The heating engineers' committee is 
composed of Frank Irving Coop- 
er, Chairman; Charles F. Eveleth, 
Herbert G. Whitten, D. D. Kimball 
and C. B. J. Snyder. 
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"T3ACK to Nature," a phrase 
XZ) that has assumed almost the 
dignity of a slogan among some of 
the progressive ventilation enthusi- 
asts, was a deeper cut than even 
they realized, for it meant the open 
window and the lopping ofif of the 
tail of a mechanical ventilation sys- 
tem at a point corresponding to that 
immediately behind the dog's ears. 
While the fallacy of the argument 
might be evident to anyone who 
would stop and think a bit, it re- 
mained for those outside of the pro- 
fession to show the lack of logic in 
the cry. As one speaker has stated, 
such a proposition is as unreason- 
able as it would be to conclude that 
because our water supply is some- 
times dirty, we should wreck our 
aqueducts and dig wells in our back 
yards. "All along the line," he add- 
ed, "civilized man is improving up- 
on Nature and there can be no 
question that when we determine 



will be feasible to supply that kind 
of air to the occupants of rooms by 
mechanical devices." 

As another speaker has put it, ev- 
ery time a man puts up a wind 
shield or an umbrella over his head, 
he is improving upon Nature. 
'Think of the dreadful conditions," 
he says, "with the thermometer be- 
low zero and a 40-mile wind blow- 
ing. We can improve on Nature 
there. So with the thermometer at 
110° F., as I remember it on a ter- 
rible dav in a moist climate, when it 
seemed impossible to live, much less 
to do anything, because we could not 
get rid of our body heat, it was per- 
fectly feasible to improve upon Na- 
ture. Alan has also improved on the 
fur of Nature. He can live near the 
Pole or he can live on the equator. No 
animal in the world can compete with 
him in this respect. By means of fire 
and cooking we have so changed Na- 
ture that we can eat almost anything. 
And is not the great achievement of 

human kind exactly that thing?" 

■ 

FEW people have had more expe- 
rience in the operation of ven- 
tilation systems, as regards the effect 
on the air in the rooms ventilated, 
than Dr. W. Oilman Thompson, of 
New York, whose illuminating re- 
marks at the recent heating engineers' 
meeting, in connection with blood 
pressure tests which he had been mak- 
ing in hospitals, caused so much com- 
menf. It is a pleasure to announce 
that Dr. Thompson has drawn on his 
entire experience of some twenty-odd 
years in this connection in an article 
he is preparing on "Ventilation Prob- 
lems in Hospitals and Schools," the 
first installment of which will appear 
in The Heating and Vextilating 
Magazine for Mav. 



THE HEATING AND VENTILATING MAGAZINE 



35 



HEMicAL mmm 



The Art of Vacuum Cleaning 

II. 
a practical discussion of present methods and appliances 

By Austin H. Hart 
(Continued from March issue) 

From the experiences of various of free air per minute while maintain- 
engineers in experimenting with ing lo in. vacuum, so that aUhough 
vacuum cleaning systems, it has been both plants are termed two-sweeper 



found that in large buildings the ris- 
ers should be from 2 in. to 3^ in. 
standard pipe, with Durham or sani- 
tary long-sweep fittings, with clean- 
out plugs, at all turns. Horizontal 
mains should be 2^^ to 4 in. pipe, ac- 
cording to the number of sweepers to 
be operated at a given time. In resi- 
dence and small installation of one- 
sweeper plants, 2 in. horizontal mains 
and lYz in. will be sufficient size, 
these pipe sizes being based on the 
use of a system in which a vacuum 
of from 6 in. to 15 in. is maintained. 

VOLUME OF AIR AND AMOUNT OF 
VACUUM 

Architects and engineers through 
the country seem to be at great vari- 
ance as to the amount of air to be 
handled per sweeper and the vacuum 
to be used in cleaning. Among the 
inexperienced, it is usually customary 
to call for a one, two or three sweep- 
er plant and let it go at that. This 
means nothing in the way of volume 

of air to be actually displaced or the in the matter would base his price on 
amount of vacuum to be maintained performing and meeting certain speci- 
in the system, as each manufacturer fied conditions and would guarantee 
of vacuum cleaning machinery will the actual horse power required to 
figure on a dififerent volume of air perform such work. Only under these 
per sweeper and a different vacuum conditions can the figuring on vac- 
to be maintained, the result being uuni cleaning installations be put on 
that possibly two systems are offered, a business basis and the owner's in- 
each known as a two-sweeper plant, terests properly protected. The archi- 
the actual air displaced of one of the tect or engineer in charge of the in- 
systems will be 20 cu. ft. of free air stallations would then be in a posi- 
per minute while maintaining a vac- tion to com.pel the contractors install- 
uum of 5 in., and the other 60 cu. ft. ing the vacuum cleaning system to 



plants, one of them is over four times 
as large as the other. 

\\^ere the engineer or architect, in 
furnishing specifications for a boiler- 
plant, to require that a boiler should 
be installed with sufficient capacity 
to operate two steam engines, with- 
out information as to the size of the 
engines, it would be quite as reason- 
able as specifying that a vacuum 
cleaning system should be installed 
with sufficient capacity to operate two 
sweepers, and undoubtedly the re- 
sult obtained in the long run would 
be quite as satisfactory. 

Every architect, engineer or owner 
in requesting a proposal for fur- 
nishing a vacuum cleaning system, 
should distinctly state in the specifi- 
cations the number of cubic feet of 
free air to be exhausted per minute 
for each sweeper while maintaining 
such vacuum as he deems proper and 
advisable for the cleaning to be done. 
When such specifications are made, 
every bidder submitting a proposal 
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live up to and properly perform the 
conditions of such specifications. 

The point which now arises is to 
decide upon a given volume of free 
air to be actually displaced per min- 
ute per sweeping tool while main- 
taining the proper vacuum to be used. 

The Engineering Department of the 
U. S. Government as well as a num- 
ber of prominent engineers and archi- 
tects in the country have made ex- 
haustive tests in connection with 
vacuum cleaning, and from these 
tests, together with six or seven 
years' experience in operating plants, 
they have foimd that 40 cu. ft. of 
free air per minute should be ex- 
hausted for each cleaning tool while 
maintaining 12 in. vacuum, or 50 cu. 



2 vacuum 




a duster than a thorough cleaner. 

In view of the fact that these re- 
sults have been obtained after exten- 
sive investigation and years of ex- 
perience, it seems almost unnecessary 
to go into the matter further. 

However, quite recently a number 
of manufacturers of vacuum cleaning 
machinery have stated that, it is not 
necessary to have an exhauster main- 
tain over a few inches of vacuum to 
do perfect cleaning, as it is merely a 
question of displacing a large volume 
of air. In truth, the producing of a 
vacuum will clean nothing. It is 
merelv the rush of air over and 
through the fabric that picks up the 
dust and dirt and does the cleaning, 
but this rush of air into the sweeper 



IZ vacuum 



lib. 
Pressure 




61b. 
Pressure 



Figs. 1 and 2— COMPARISON OP COURSE OF AIR THROUGH NAP OF CARPET 

WITH LOW AND HIGH VACUUM 
A — Nap of Carpet B — Warp of Carpet C — Cleaning Tool 



ft. of free air per minute per clean- 
ing tool, maintaining 9 in. vacuum, or 
60 cu. ft. of free air per minute while 
maintaining 6 in. vacuum. 

The above being known as high, 
medium and low vacuum systems. 
The high vacuum is used where the 
cleaning is in the nature of heavy 
carpets, rugs, rapid cleaning of large 
areas of wood floors and where the 
buildings are large and the pipe- 
runs from the exhauster to the 
various outlets are of considerable 
length. 

Medium vacuum is used in smaller 
buildings . with comparatively short 
runs of pipe and where less rapid 
and thorough cleaning is desired. 

The low vacuum is used where the 
horizontal runs and risers are very 
short and service required of the 
system is very light and interme- 
diate, being more in the nature of 



or tool is caused by maintaining a 
vacuum in the system so that the at- 
mospheric pressure causes the inrush 
of air. The higher the vacuum, the 
more rapid will be this inrush of air 
and the greater the volume of air 
passing through the sweeper or clean- 
ing-tool. 

For instance, if a vacuum of 12 in. 
is maintained in a system there will 
be an atmospheric pressure of 6 lbs. 
forcing the air through the fabric 
into tjie tool. If 2 in. vacuum is 
maintained there will be but i lb. at- 
mospheric pressure, having just one- 
sixth the power to pick up the dust 
and dirt in the fabric to be cleaned. 

To- clean the dust and dirt which 
has settled through the nap to the 
warp of carpets and rugs and in 
cracks of wood floors, it is absolute- 
ly necessary to have high atmospheric 
pressure to dig down, as it were, into 
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the fabric or cracks to remove such 
dust and dirt. With a low vacuum 
system, the surface only is cleaned or 
rather dvisted. 

In low vacuum systems where large 
hose is used and the outlet to which 
this hose is attached is but a short 
distance from the exhauster, we find 
a very considerable volume of air 
will rush into the hose or cleaning 
appliance attached thereto when the 
same is held open to the atmosphere. 

However, as soon as we place this 
appliance on a heavy and dense carpet 
or smooth floor the appliance is prac- 
tically sealed and the inrush of air 
ceases. This is due to the fact that 
the vacuum maintained in the sys- 
tem is so low- that the atmospheric 
pressure is not sufficient to force the 
air drawn into the nap of the carpet 
or cracks of the floor, picking up the 
dirt and carrying it up through the 
appliance. The sketches (Figs, i and 
2) below illustrates this more fully. 

Arrows show the course of air un- 
der various vacuum conditions. 

Under the low vacuum system with 
a displacement of 100 cu. ft. of free 
air, while maintaining 2 in. of 
vacuum, we would find that not over 
5 cu. ft. or 10 cu. ft. of free air at the 
most would enter the cleaning tool 
when the same was placed on a car- 
pet, there being only i lb. atmos- 
pheric pressure, under the high vac- 
uum system with a displacement of 
40 cu. ft. of free air, while main- 
taining 12 in. vacuum, the entire 40 
cu. ft. of air would be forced through 
the cleaning tool under similar con- 
ditions, bv atmospheric pressure of 6 
lbs. 

We believe this illustration will 
readily convince the most skeptical 
how impossible it is to obtain satis- 
factory results from any system in 
which a low vacuum is maintained. 

Of course, it is necessary to have 
a given volume of air .to get results 
in cleaning and carry away the dirt 
and the reason for specifying 40 cu. 
ft. of free air per cleaning tool per 
minute, while maintaining 12 in. 
vacuum, is due to the fact that 40 cu. 

{To be 



ft. of free air is practically the 
amount of air that will flow through 
75 or 100 ft. of I in. vacuum hose, 
when 12 in. vacuum is maintained on 
the system and, as it is usual to have 
from 75 to 100 ft. of hose attached 
to appliances in general cleaning, the 
specifying of an amount that will 
cover the capacity of the hose is most 
proper. 

By increasing the size of the hose, 
we may increase the volume of air 
passing through the same, but we 
must still maintain a high vacuum, to 
effect thorough cleaning as above ex- 
plained. With 40 cu. ft. of free air 
rushing through a standard 12 in. or 
18 in. sweeping appliance, while 12 
in. to 15 in. vacuum is being main- 
tained in the system, ideal cleaning 
results are obtained. 

Furthermore, it is absolutely nec- 
essary to maintain a high vacuum in 
buildings w'here there is more or less 
piping as the friction of the air pass- 
ing through the pipes is very con- 
siderable. It is immaterial what 
the displacement of the exhauster 
.may be, if sufficient vacuum is not 
maintained to overcome this pipe fric- 
tion, in that, especially in the case of 
fan. centrifugal and rotary types, they 
will merely churn and practically ex- 
haust no air when connected with a 
very considerable piping system. 

Generally speaking, in a building 
of 10 or 12 stories and up, it requires 
a 5 in. or 6 inch vacuum to over- 
come the pipe friction alone, when a 
considerable volume of air is to be 
exhausted, without taking into con- 
sideration the additional vacuum 
maintained to cause the proper in- 
rush of air to the tool. 

Any standard table showing fric- 
tional losses for compressed air 
through pipes, may be used in figur- 
ing the frictional loss of air through 
pipes under vacuum, in that the vis- 
cosity of air does not change under 
various pressures or vacuums, the 
frictional loss being constant accord- 
ing to the size and length of pipe 
and volume of air passing through 
the same. 
continued) 
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The Weather ^'or Febrtiarjr, 1912 



Highest temperature, degrees F 

Date of highest temperature 

Lowest temperature, degrees F 

Date of lowest temperature 

Greatest daily range, degrees F 

Date of greatest daily range 

Least daily range, degrees F 

Date of least daily range 

Mean temp, for month, degrees F 

Normal mean temp, for month, deg. F. 

Total rainfall, inches 

Total snowfall, inches 

Normal precipitation, this month, inches 

Total wind movement, miles 

Average hourly wind velocity, miles.. . . 

Prevailing direction of wind 

Number of clear days 

Number of partly cloudy days 

Number of cloudy days 

Number of days on which rain fell 

Number of days on which snow fell. . . . 
Snow on ground at end of month, inches. 
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RECORD OF THE WEATHER IN PITTSBURG FORTEBRUARY, 1912 
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RECORD OF THE WEATHER IN CHICAGO FOR FEBRUARY, 1912 
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RECORD OF THE WEATHER IN ST. LOUIS FOR FEBRUARY. 1912 



Plotted from records especially compiled for The Heating and Ventilating Magazine by the United States 

Weather Bureau. 
Heav'y lines indicate temperature in degrees F. 
Light lines indicate wind in miles per hour. 

Broken lines indicate relative humidity in percentage from readings taken at 8 a.m. and 8 p.m. 
S — clear, P C — partly cloudy, C — cloudy, R — rain, Sn — snow. 
Arrows fly with prevailing direction of wind. 
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Current Heating and Ventilating Litera- 
ture 

Under this heading is published each 
month an index of the important articles 
on the subject of heating and ventilation 
that have appeared in the columns of our 
contemporaries. Copies of any of the jour- 
nals containing the articles mentioned may 
be obtained from The Heating and Venti- 
lating Magazine on receipt of the stated 
price. 

air washer and cooler, car 

Air Washer and Cooler, San fa Fe 
Train de^Luxe. 500 w. 2 figs. Ry. Age 
Gaz. Jan. 5, 1912. 20c. 

heating 
Heating and Ventilating of Court 
House. Illustrates and describes details 
of mechanical equipment used in heating 
and ventilating this pubic building at 
Memphis, Tenn. 1800 w. Met Work — 
Jan. 19, 1912. 20c. 

factory he.\ting 

Special Requirements in Factory Heat- 
ing. H. C. Russell. Considers methods 
of meeting particular requirements. 1500 
w. Met Work — Jan. 19, 1912. Serial, ist 
part. 20c. 

heating with gas engine exhaust 

A Heater Utilizing the Hot Gases Ex- 
hausted from a Gas Engine. 700 w. 2 
figs. Eng. News. Jan. 18, 1912. 20c. 
mechanical equipment 

The Mechanical Equipment of Depart- 
ment Stores. Percival R. ^Nloses. 2000 
w. 3 figs. V — Deals with equipment for 
ventilation. Isolated plant. Jan., 1912. 
20c. 

ventilation 

Humidity and Ventilation in Cotton- 
Weaving Sheds. Reports results of the 
committee appointed to investigate con- 
ditions and report on means for improv- 
ing them. 5500 w. Engng— Jan. 12, 1912. 
40c. 

« 

Tests That Show Rise in Body Tem- 
perature With a Wet-Bulb Tem- 
perature of 65" F. 

For the first time, the eflfect of a hot, 
damp atmosphere, pure and simple, upon 
the temperature of the human iDody has 
been studied on a large scale. The re- 
sults of the investigation are contained 
m a report of the departmental commit- 
tee in England on humidity and ventila- 
tion in cotton-weaving sheds. 

The work of the committee was inaug- 
urated in 1907 as the result of complaints 
received from the operatives in the cot- 
ton-weaving sheds of Lancashire, Eng- 
land, that they suffered from bodily dis- 
comfort, lassitude, want of energy, ener- 
vation, and injury to health from the 
hot, moist atmosphere in wliich they are 
compelled to carry on their work. 

The committee issued a preliminary 



report in 1909, but the present report 
contains its final conclusions on the sub- 
ject. In its first report, the committee 
stated that it was clear that the hot, 
moist atmosphere in the sheds in which 
the weavers work caused bodily discom- 
fort during the hot summer months. 
That it caused injury to health, how- 
ever, was not proved, although, as the 
committee said, inferences might be 
drawn from the evidence. The evidence 
to which the committee referred was 
that of distinguished physiologists who 
were unanimous in recommending that 
when the wet-bulb temperature of the 
air within the sheds reaches 75° F., all 
artificial humidification of the air should 
cease, for an increase of the wet-bulb 
temperature above this point would 
cause an increase of body temperature. 

The committee's latest conclusions, as 
contained in its final report, are that ex- 
posure to a wet-bulb temperature of 65° 
F. within the cotton sheds raises the 
body temperature and accelerates pulse 
and respiration. 

The report contains the records of 237 
observations of the body temperature of 
weavers at their ordinary work within 
the humid cotton sheds. Of these, the 
mouth temperature of 61.7% was found 
to be increased and of 9.2% unchanged. 

Another table contains details of the 
mouth temperatures, pulse-rate and res- 
piration rate, and the atmospheric con- 
ditions within the sheds. The few given 
herewith cover a range of wet bulb tem- 
perature of the air within the- sheds from 
80° F. to as low as 65° F. 
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Time-Table for Observing Work of 
Mechanics 

The accompanying chart will enable an 
employer to make a study of the time 
consumed bj' his employees in doing 
various classes of steam-fitting work. It 
was prepared by Norman A. Hill to il- 
lustrate his discussion of efficiency in 
labor, published in The Heating and 
Ventilating ]\Iagazine for February, 
1912. In describing the chart, Mr. Hill 
said: "Take ordinary cross-hatched paper 
that has ten square to the inch. Insert 
headings on it as shown in the accom- 
panying figure. 'Ml means measuring, W 
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Ml - Measuring 

W - Waiting for Helper 

Ml - Measuring 

1 - insiruciions I0 Helper 

T - Preparing Tool 

P - Pipe Culling 

R ~ Pipe Threading 

5 - Pipe rifling 

CHART .FOR OBSERVING WORK OF 
MECHANICS 

is waiting, Wk is walking, for the men 
walk around with a lot of pipe, and so on; 
Ms is for remeasuring, I is for instructions, 
T is preparing the tool, that is, the 
actual time consumed in oiling, etc.; P 
is the time consumed in cutting the pipe, 
and S is pipe fitting. The nine things 
here set forth are susceptible of material 
increase in efficiency. I believe that heat- 
ing contractors can increase the effi- 
ciency of their men from 30%. to 50%, 
and pay them a portion of that inrease. 

Each chart is designed to cover the 
operations of one man and his helper 
during one hour. Your observations of 
a workman for one hour may be recorded 
by blocking off the necessary number of 
squares for each operation. For in- 
stance, if the workman takes 20 min. for 
measuring, two of the squares should be 
blocked under ]\I,, etc. 
» 

Heating Guarantees 

Your committee would recommend 
that the designer of apparatus should be 
considered responsible for the results to 
be obtained by its use, provided it is in- 
stalled and operated as designed and in- 
tended; and that the contractor should 



only be held responsible for the installa- 
tion of the apparatus in the time agreed, 
with materials specified, in exact con- 
formity with the design and specification, 
and such materials and labor as he may 
furnish in placing the apparatus, and 
that any guarantee which the contractor 
may be called upon to give, covering the 
installation, completion and materials 
and labor furnished, should not extend 
for a longer period than one year from 
the time of completion and permanent 
operation of the apparatus. 

The question of what guarantee or as- 
surance, if any, the designer should give 
the owner is one that would depend 
somewhat on existing conditions. If it 
were in an old building and the designer 
was thoroughly familiar with its con- 
struction, exposure and tightness, he 
would reasonably be expected to guar- 
antee the successful operation of his 
work. 

If, on the other hand, he were called 
upon to design apparatus for a building 
not yet constructed, he could reasonably 
assume that the building would be well 
constructed, and any defect in the con- 
struction of the building which inter- 
fered with the successful operation of 
the apparatus designed by him for a well- 
constructed building should be charge- 
able to the architect, owner or building 
contractor, and not against the design- 
ing engineer. — Substance of report of the 
committee of heating guarantees, pre- 
sented at the recent annual meeting of 
the American Society of Heating and 
Voitilatiu^ Engineers. 



Needed Information on Heat Transmis- 
sion vnth Indirect Radiation 

Recent discussions of heat transmis- 
sion with indirect heating surface, nota- 
bly that aroused by Frank L. Busey's 
recent paper read before the heating en- 
gineers' society, have brought out the 
fact that there are some points still to 
be covered before the engineer will be 
in possession of all the necessary data 
on this subject. Speaking on this phase 
of the matter. Prof. William Kent said: 
I would like the author to supplement 
this paper, if he will, with a brief sum- 
mary of the important results obtained 
and of the conclusions derived from 
them. I would like to know, for exam- 
ple, what are the conditions necessary to 
heat a given quantity of air to a given 
temperature. 

The results to be obtained by any air- 
heating apparatus are two in number : 
(i) Quantity of air in pounds or in cubic 
feet, measured, say, at 70° F.; and (2) 
the final temperature desired. 

To obtain these results we have three 
features of construction or design: (l) 
Type, cast iron or wrought iron; (2) 
square feet of heating surface; (3) free 
area, square feet, for the passage of air. 
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There are also three conditions of 
operation: (i) Temperature of steam; 
(2) initial temperature of the air; (3) 
humidity of the entering air. 

I would like to have Mr. Busey give us 
a statement or formula showing the rela- 
tion of these six variables to the two 
desired results. 

A JMember: Should not friction effect 
be one of the factors? 

Prof. Kent: I think friction will be a 
function of the velocity, that is, the quan- 
tity in cubic feet divided by the free 
area, and also of the quotient of the 
square f^et cf heating surface divided by 
the free area. 



Humidity and Health 

As a boy I used to enjoy "staying 
around" the kitchen after studying in my 
own room. Often, since then, I have 
tried to analyze this boyish liking. Was 
it due merely to the change of surround- 
ings, the simple companionship, or to the 
pleasant excitement of what was going 
on? To be sure, my eyes were rested 
from their books, my ears were enter- 
tained and my mind relaxed by the 
homely discussions of that part of the 
house; moreover the "smells" aroused 
other sensations common to growing 
youth. 

Even now I experience like refresh- 
ment in going to the kitchen, and I have 
come to the conclusion that this par- 
tiality for the kitchen, rather than the 
study, was due to the contrast in the air 
of the two rooms. The study was prob- 
ably dry, whereas in the kitchen the 
steam from the tea kettle and the water 
evaporating from the cooking softened 
the air and gave an agreeable feeling to 
the skin. 

I was annoyed by drying and crack- 
ing of the lips and remembered espe- 
cially how sore they were often on 
cold winter days in a country church. 
Evidently this was due to the variety 
of atmospheric conditions through 
which I passed. Before leaving home 
T would have soent most of the 
morning in the kitchen. The change 
was very marked from the moist air 
there, and the cold, moist outside air im- 
mediately following, to the air of the 
church, where moisture was all sucked 
out by the rapid heating of the cold 
building. The contrast of moisture and 
dryness following close upon that of 
heat and cold was so sharp as to irritate 
the lips which are highly sensitive, and 
left them cracked and sore. 

Later, on moving from the Central 
West to a dry Northern State. T found 
the atmosnhere trying. The skin often 
had a parched fooling, and the dryness of 
the lips was a constant annoyance. This 
effect was so marked that after four 
years T felt T must get away to a moister 
climate. I had a sense of nervous ten- 



sion and dreaded passing another winter 
in the State. 

Early in December came my oppor- 
tunity to move away, and on my journey 
eastward I spent a day in Chicago. As 
1 walked along the lake front the "feel" 
of the cold, wet air, raw though it was, 
was one of the most refreshing sensa- 
tions I ever experienced. I then realized 
that the improvement I had felt through- 
out the day was due to the presence of 
an increase of moisture in the air. 

In less than two weeks after my ar- 
rival on the Atlantic coast I gained 10 
lbs. in weight. Of course the change in 
surroundings and of food, and the stimu- 
lus of new conditions, had much to do 
with this improvement, but something 
about the climatic change was certainly a 
strong contributing factor. 

Women appreciate the effect of climate 
upon the skin and complain that resi- 
dence in certain localities is hard on their 
complexions. A literary man, after a 
year of residence in an arid State, quite 
shocked his friends upon his arrival in 
an Eastern city by the way he stared at 
the women he passed on the street. He 
seemed almost dazzled by the difference 
between these faces and the parched 
faces of the women in the region he had 
left. The remarks of this man, with his 
trained sense of observation, were both 
entertaining and illuminating. He was 
surprised to find himself "surrounded by 
such young women; women where I've 
just come from are so much older than 
women of the same age here." He had 
come from a region where the annual 
rninfall was 10 in. to one where it was 
four times as great, and the air had on 
this account a much higher percentage of 
moisture, or, more technically, a "higher 
humidity." — F. W. Goldsbury. M. D., in 
the Boston Medical and Sui'^ical Jou'-nal. 



The Mystery of Temperature Regulation 

By Verner F. Davis 

Of the numerous parts of which a mod- 
ern heating and ventilating system con- 
sists, none is clothed with as much mys- 
tery and misunderstanding as the- auto- 
matic temperature control system. This 
has been caused partly by the intricacy 
and c'omplicatod mechanism of the orig- 
inal thermostatic system, but the princi- 
pal j;^ason has been the attitude of the 
manufacturers toward the buyers and 
users of temperature control. 

When temperature control first came 
into existence the manufacturers very 
foolishly assumed an attitude toward the 
public similar to that of phvsicians and 
lawyers toward laymen, placing them- 
selves, as it were, behind a screen, dis- 
regarding standards entirely, using spe- 
cial screw threads and sizes, with the 
idea, no doubt, that they were entitled 
to make all repairs. Even the artisans 
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who were skillful enough to adjust a 
thermostat were referred to as experts. 

The reader can imagine the result of 
this unfair and unbusinesslike attitude 
and the very unsatisfactory operation of 
the apparatus, where it was necessary to 
depend upon thermostat experts perhaps 
hundreds of miles away for the adjust- 
ment of a screw or valve, or for the re- 
placing of some small part which had 
become worn. At that time the heating 
industry was in its infancy and there 
were a number of defective heating plants 
installed throughout the country. In a 
great number of cases, these defects in 
operation were blamed on the automatic 
temperature control, and, to a certain ex- 
tent, the same condition obtains even to- 
day. 

At the present time, however, this con- 
dition has partly changed and the suc- 
cessful manufacturers of automatic tem- 
perature controlling systems have 
brought the various parts of the apparat- 
us to a standard, making it possible for 
the operating engineer or janitor to make 
simple repairs and to do whatever adjust- 
ing is necessary. 

A number of people are of the opinion 
that On account of the work expected of 
the thermostat, it must be a very deli- 
cate instrument. This is not true, for 
while a thermostat must be a very sen- 
sitive instrument, it does not necessarily 
have to be a delicate one. When one 
considers the thousands, and, one might 
say, millions of people who are benefited 
by a constant indoor temperature 
throughout the the hedting season, ob- 
tained in no other waj'' than with a ther- 
mostat, one must admit that automatic 
temperature control is a benefactor to 
mankind, and it is unfair to condemn any 
part of the regulating apparatus, when 
in the majority of cases where there is 
trouble, it lies in the heating plant or in 
its operation. 

Recently one of our more or less prom- 
inent men, writing in criticism of the 
present methods of ventilation of school- 
houses and taking issue with one of the 
most efficient engineering forces in the 
countr3% referred to the thermostat as an 
"instrument of the devil." Unfortunately, 
this is the opinion of some people, who 
do not seem to realize that a thermostat 
has nothing to do with the admission of 
fresh air or the exhausting of foul air, 
and is in no way responsible for the ven- 
tilation of any room. Its sole duty is to 
turn on and ofif the heat when the tem- 
perature is above or below the point at 
which it is set. 

The writer has observed that in nu- 
merous cases where there has been com- 
plaint made of the operation of the ther- 
mostat in cold weather, there has not 
been sufficient steam pressure to warm 
the buildinsr. and. on the other hand, has 
found upon investigating other com- 



plaints in mild weather that the outdoor 
temperature has been above the desired 
indoor temperature. 

These complaints must be answered in- 
telligently and politely. Too often it is 
left to a mechanic of small intelligence 
to rectify the trouble, and he has no in- 
terest outside of earning a day's pay with 
as little effort as possible. 

A publicity bureau is needed to educate 
the people in the use of temperature con- 
trol, its advantage and purpose, and the 
sooner the manufacturers get together 
and organize, the better it will be for the 
public, the architects, the engineer and 
themselves. 

Temperature regulation has had to im- 
prove to keep abreast of the times and 
to fulfill modern requirements, but what 
publicity has been given to the improve- 
ments? Practically none. Salesmen's 
talks and explanations and catalogue lit- 
erature are looked upon as trade argu- 
ments, and do not go very far to edify 
the people who are interested. 

In this enlightened age of automatic 
machinery, is it not foolish to claimthat 
any system of temperature control is so 
perfect that it does not need to be ex- 
plained? Organized publicity is the solu- 
tion, for the clerk or office boy as well 
as the most eminent architect or engin- 
eer is entitled to know as much about the 
thermostat in his office as he does about 
the electric light or radiators. 



Legal Decisions 



Waiver of Lien by Tender of Note 

In an action to foreclose a mechanic's 
lien for the installation of a heating plant 
in the defendant's residence under a 
verbal contract, an unsecured note was 
agreed to be taken for part of the bal- 
ance due on the completion of the work. 
The Washington statute. Rem. and Bal. 
Code, Section 1143, provides that the 
taking of a promisory note or other evi- 
dence of indebtedness for any labor per- 
formed or material furnished, for which 
lien is created by law, shall not discharge 
the lien therefor, unless expressly re- 
ceived as payment and as specified there- 
in. It was held that the agreement that 
the note should be received in part pay- 
ment for the work implied a waiver of 
the lien which would give the maker of 
the note the right to so specify therem. 
The defendant offered to give a note on 
completion of the work, which was re- 
fused. The court held that the tender of 
the note precluded the plaintifif's lien.— 
Ward vs. Thorndyke, Washington Su- 
preme Court. 
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Liability for Damage Caused in Shutting 
Off Heat 

The tenants of ground-floor rooms in 
a three-story brick building sued the 
owner thereof and a heating company 
for damages to a stock of undertaking 
goods, alleged to have been caused in 
the following manner : 

The heating company owned and op- 
erated a central hot-water heating plant. 
Immediately above one of the rooms 
occupied by the plaintiffs was a suite of 
office room's. In 1903 the heating com- 
pany, under a contract with the owner 
of the Building, installed therein, except 
in the premises occupied by the plaintiffs, 
a heating system of pipes and radiators. 
The heat was brought into the basement 
by an inflowing pipe, and the return line 
was by an outflowing main, also in the 
basement. A short time prior to Feb- 
ruary 8, 1905, the defendants were noti- 
fied by the new occupants of the office 
rooms to cut ofif the heat, which they 
undertook to do. It was also averred 
that in cutting ofif the heat the defend- 
ants negligently shut oft' the entire circu- 
lation of water in the office rooms and 
neglected to draw the water from the 
pipe, creating a "dead end" in the pipe 
at which the water collected. On Feb- 
ruary 8, 1905, this water froze and burst 
the pipe, causing large quantities of wa- 
ter to flow into the plaintififs' premises. 
The heating company was held liable for 
the damages, and the owner not liable. 
In carrying out its heating contract, the 
companj' owed, not only to the patrons 
in the building, but to all rightfully 
therein, the duty of care commensurate 
with the danger to which it exposed 
them, and was liable for damages to the 
plaintiffs by the freezing of the pipes 
caused by its negligence. 

The sufficiency of the evidence to sus- 
tain the verdict in favor of the owner of 
the building presented the most difficult 
question raised by the appeal. Th-e 
owner and the heating company each 
hoped to shift the liability or to be re- 
lieved therefrom by the application of 
the same rule of the law of agency. The 
heating companj' contended that the 
proof showed that their general super- 
intendent, Thrush, in giving instructions 
and directions to Miller, an employee of 
the owner of the building, as to how to 
shut off the water, v;as acting in the 
service of the ownef. He, on the other 
hand, insisted that his employee, Miller, 
was loaned to the heating company to 
shut off the water, under the instructions 
and directions of its general superintend- 
ent. Thrush. Considering the .evidence, 
the court thought that the jury might 
have properly found that the duty of 
shutting off the water from the office 
rooms rested upon the heating company, 
and not the owner; that the heating com- 
pany accepted Miller as their agent, and 



authorized him to shut off the water, and 
instructed and directed him how to do 
so; and that the instructions and direc- 
tions were wrong, v.nth the result that 
the water was shut off in the negligent 
manner charged. There being some evi- 
dence tending to prove such facts and 
inferences, the court held the verdict of 
the jury as to the owner sustained by 
sufficient evidence. — Peru Heating Com- 
pany vs. Lenhart, Indiana Appellate 
Court. 




Champions Vapor Heating 

Editor Heating and Ventilating Maga- 
zine : 

We do not feel competent to judge 
Air. D. ]M. Quay's communication in 
your February issue relative to vacuum 
pumps on heating jobs, but we know 
he is mistaken when he calls an air line 
system with two check valves on its end 
a "fake" system. We have installed 
systems of this kind that give better re- 
sults than any air line system with a 
vacuum pump on it that we have built. 
We are also advised of other contractors 
who have had similar experiences. 

We have also installed vacuum pump 
systems designed by capable engineers 
to operate without back pressure, only 
to find that 15 in. of vacuum at the pump 
and 2 lbs. back pressure at the engine 
would not give the same results as when 
no pumps or automatic apparatus of 
any kind was used. 

The heating jobs that, during the past 
winter, gave the most satisfaction to our 
customers, were vacuum vapor jobs, and 
we believe that every man in the heating 
business should get first-hand_ informa- 
tion about this method of heating. 

Thos. M. Carey. 

Defiance, O., March, 1912. 

■ 

Heating Conditions in Winnipeg, Canada 

Editor Heating and Ventilating ]Maga- 

ZINE : 

Permit me, as a subscriber to your m- 
teresting paper, to jot down a few lines 
which may prove of a little interest to 
othef^ readers. What I say_ must not be 
construed as adverse criticism of the 
work of the heating and ventilating 
tradesmen in our city of the north, but 
my aim is to show how needful we are 
of a neutral engineering economy in the 
science of heating and ventilating. 

Situated as we are up in this cold cli- 
mate (Winnipeg), the art of heating and 
ventilating ceases to be one of the lesser 
attributes of a building. We have here 
temperatures ranging, during the winter, 
from 22° F. to —55° F- Of course, this 
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varies from year to year, but at the same 
time remains constant enough to cause 
us to devise schemes to cope with such 
constant conditions. In general we may 
say that heating and ventilating in this 
city up to a year or so ago was not given 
a great deal of thought or attention from 
an engineering point of view, based on 
economy and iirst-class results. 

Any building that called for a hot air 
furnace s^-stem were, and are as yet, 
furnished with a plant sold and installed 
by the square yard, without any regard of 
getting a successful return for fuel con- 
sumed. We note now. though, a few ex- 
ceptions where there is a strong tendency 
to deal with this system of heating in 
residences in a scientific manner. 

Coming along to steam and hot water 
heating, we find these systems handled 
in much the same manner as the hot 
air furnace installations, except where 
the job happens to be planned and speci- 
fied outside the range of a petty contrac- 
tor. 

There is one thing that one notes, 
however, in the steam installations in the 
numerous one-pipe systems, no matter 
how high the building is or how cut up 
the apartment block. We wonder at the 
forbearance of the tenant or owner 
when we see them, on cold, frosty days, 
at 40° beloAv zero, drawing oflf or blow- 
ing from the air valves of the radiators, 
two and three bucketfuls of hot water. 
It is needless, perhaps, to mention that, 
with a little more expense and a little 
engineering, some economy could be 
gained which would favor both tenant 
and owner. 

Of course, causes for such conditions 
are numerous and cannot be laid at the 
door of blind ignorance, but, as before 
mentioned, to lack of neutral and scien- 
tific engineering. 

Ventilation, in our city, is of necessary 
moment, as v."e are shut up and almost 
hermetically sealed during our coldest 
weather. W^ithout it the windows would 
have to be opened and the result would 
be a stampede to get out of the draft. 
Very few of our buildings are ventilated, 
but our architects and owners have come 
to realize at last the extreme need of it 
and no doubt, before long, a little more 
legislation on the question will make up 
for the otherwise lack of interest in what 
is nowadays a necessary expedient of 
health. 

I give here an example of a deformed 
heating and ventilating sj^stem in one of 
our largest and most helpful institutions 
and one which the writer is having 
changed over to a system based on the 
economic plan as before mentioned. The 
building in question is a hospital, approx- 
imatelj' 400 ft. long by 40 ft. wide, four 
stories in height and exposed to all 
winds. The building is distant about 150 
ft. from the power house. 



The building was started 20 years ago 
and, being built, we might say, in install- 
ments, the heating system has suffered 
the same fate. 

Two-thirds of said building is heated 
by a gravity circulation system of hot 
water, heated in two cylindrical heaters 
with live steam, said heaters being each 
42 in. x 60 in. The basement ceiling is 
a mass of pipes from 1%. in. to 8 in. in 
diameter. 

It takes from five to six hours to heat 
the building after steam is turned on. 
The remaining third of the building has 
a fan blast system, without any exhaust 
ventilation whatever. Needless to say, 
there is practically no ventilation while, 
at the same time, the exhaust from the 
engines is going outboard instead of be- 
ing utilized for direct steam heating. 

The entire system is being changed to 
a low pressure direct steam vacuum 
heating system, with modulation valve 
control and complete ventilation. As 
this hospital has constantly from about 
380 to 400 patients, one can readily un- 
derstand what is needed. This is just 
one example of how expensive a system 
may be when no economic engineering 
has been used. But we hope now that 
all architects, contractors and owners 
will unite on this one principle of the 
greatest good, the squarest deal and last- 
ing results to their clients and to the 
heating and ventilating following also. 

William E. Cox. 

Winnipeg. Canada, March. igi2. 



Quantity of Air Delivered Under Differ- 
ent Pressures 

Editor Heatixg and Vextilatixg Maga- 
zine : 

I notice in one article in your Novem- 
ber, 1911, issue (page 11) a statement 
which I think should not be allowed to 
pass without correction. 

Tlie statement is as follows "Suppose 
this" (the failure to consider the loss in 
pressure in the heating coils) '7.? done 
tinth a system in which the total pressure 
of the fan is only Yt. oz. per square inch. 
The loss of pressure in the heating coi's 
might easily reach yi oz. per square inch, 
in zi'hich case only about one-half as 
much air would be delivered by the sys- 
tem as zvas intended." 

The mistake is in the statement, "only 
about one-half as much air would be 
delivered." 

This is fundamentally wrong, and is a 
mistake which is made so often that it 
should be caught whenever it appears. 

One-half the loss in pressure does not 
mean that only one-half the quantity of 
air will pass through under the reduced 
pressure. It means that seven-tenths the 
quantity of air will pass through under 
the reduced pressure. 

The loss in pressure varies very closely 
with the square of the quantity of air, 
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and the quantity of air, therefore, should 
vary as the square root of the loss in 
pressure. 

With one-half the loss in pressure, the 
quantity of air would not, therefore, be- 
come one-half, but would become equal 
to the square root of one-half, whicli 
equals 1/1.414, or 0.707, or approximately 
seven-tenths the quantity of air. 

William J. Baldwin. 

New York, March, 1912. 
» 

Float Valves for Vacuum Heating 

Systems 

By Spencer Curtis 

The accompanying illustration refers 
to the trap or valve that is connect- 
ed to the outlet or return end of the 
radiator or heating coils, the outlet 
of the valve leading to the return pipe 
which connects to the vacuum pump. 
The purpose of the trap, of course, is 
to hold the steam in the radiator and 
at the same time provide for the pas- 




AIR RASSASE. 



FLOAT VALVE FOR VACUUM 
STEAM HEATING WORK 

sage of air and the water of condensa- 
tion into the return line. 

There being a great difference of pres- 
sure between the radiator and the return 
line, the valve must work perfectly at all 
times to effect the highest radiator ef- 
ficiency and fuel economy. 

Of the various devices used for this 
purpose, the two best known are the 
thermostatic and float type vacuum 
valves. In the thermostatic type the 
materials used are metal and volatile 
fluids, such as alcohol, ether, chloro- 
form, naphtha, etc. Its principal fea- 
ture is a thin-walled metal thermo- 
static chamber, hermetically sealed, and 
containing volatile liquids. The upper 
end of the thermostatic chamber is fixed 
to the cover or cap of the trap, and at 
the lower end is the valve seating over 
the return line. 



In the float type metal only is used 
in the construction. The vital part is 
a hollow metal float with a valve 
seating over the outlet to the return line. 
Through the float body is a separate 
air passage opening into the return. At 
the inlet is a water seal or pocket. 

The water seal at the inlet prevents 
the escape of steam from the radia- 
tor while passing on air and water of 
condensation into the float chamber. 
The air separating from the water 
rises in the float chamber and es- 
capes continuously into the return 
pipe through the open air passage 
in the body of the float, aided by the 
suction of the vacuum pump and in- 
dependent of the height of water in the 
float chamber. Water accumulating in 
the float chamber rises until the line of 
flotation is reached, causing the hollow 
float to lift, thus opening the valve and 
permitting the water to escape into the 
return pipe. The float chamber drained, 
the float sinks, reseating and closing the 
valve. 

Among the advantages that can be 
mentioned for the float type of valve are 
the following: 

Radiator air escapes continuously and 
independent of the discharge of water. 

The water seal at the inlet prevents 
the escape of steam from the radiator, 
thereby insuring against waste of steam. 

The valve opens and closes with the 
rise and fall of the float and the height 
of water in the float chamber. 

Vital parts of the valve remain un- 
affected by constant use. 

The valve action is sensitive to the 
line of flotation, so that the water is 
discharged as quicklj^ as it enters the 
float chamber, thus continuously and 
completely draining the radiator of water 
of condensation. 

The valve action is independent of the 
degree of temperature, and is, therefore, 
non-thermostatic. 

The parts cannot wear out; therefore 
no replacement of parts is required. 

Of course, with the thermostatic type, 
escape of radiator air is intermittent and 
dependent upon the discharge of water 
of condensation, and it is pointed out 
that intermittent valve action may cause 
a lessened efficiency of the radiator in 
heating. 

It would seem, therefore, that the least 
possjixle interruption in the discharge of 
both air and water from the radiator 
should be procured, if possible, to obtain 
uniform and maximum heating efficiency 
and greatest fuel economy. 



.Announcement is made of the resigna- 
tion of Harry de Joannis as editor of Do- 
mestic Engineering, of Chicago, to become 
the western business representative for the 
Metal Worker, with headquarters in Chi- 
cago. 
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Hot Water Service Tanks 

It is a gratifying sign of the times to 
notice the greater attention that is being 
given, in the erection of high-class apart- 
ment buildings, to the installation of a 
better grade of mechanical equipment. 
In no respect is this more noticeable 
than in the installation of efficient hot 
water tanks for heating water for baths, 
faucets, sinks and all house purposes. 
The old-style tank, with a coil or return 
bend, has been succeeded, in a number 
of instances, recently, by apparatus such 
as the Patterson hot water service tank. 

The shell of this tank, which is one of 
the types of hot water heaters manufac- 
tured by Frank Patterson & Co., 26 Cort- 
landt street, New York, is made of heavy 
boiler plate. To the bottom are riveted 
two close-grained gray-iron steam ex- 
pansion chambers and tube plates com- 
bined. The steam enters the inlet cham- 
ber when it expands and fills all the 
tubes, passing through them to the out- 
let chamber, where the condensation is 
discharged and is returned by gravity to 
the heating boiler. 

The heating surface consists of a num- 
ber of O-shaped seamless drawn brass 
tubes, the ends of each tube being ex- 
panded into the tube plates and provid- 
ing, on account of their shape, provision 
for contraction and expansion without 
danger of leaking. 

The shells are provided with a standard 
manhole with yoke and cover, and are 
tapped and reinforced with heavy steel 
flanges riveted thereon for all water in- 
lets and outlets, mud blows, return con- 
nections, for safety valve, thermometer 
and temperature regulator. 

Being made of heavy material and be- 
ing tested after assembling and made 
tight under a water pressure of at least 
200 lbs. to the square inch, there is no 
danger of heads blowing out, as happens 
with the old-stjde tanks, especially when 
used in high buildings. 

One of the reasons for the efficiency 
of the Patterson tanks over tj'pes of coil 
and tank is that all the surface is de- 
signed to be used at all times in the 
heating of the water. This does away 
with the possibility of the tubes becom- 
ing filled with condensation and the re- 
sultant decrease of efficiency, as in a coil, 
for it is pointed out that the condensa- 
tion formed in the first bend of a coil is 
carried on until the last coils are filled. 
In the case of the Patterson heater, the 
condensation is discharged as rapidly as 
formed. There is also no possibility of 
leaking return bends or bursting coils, 
due to the condensation backing up. 
Tubes of small diameter are used, as 
they are found much more efficient in the 
transmission of heat than those of large 
area. 

Some of New York's finest apartment 
houses, recently opened, containing the 



Patterson hot water service tank, are the 
Luxor, Aqua Vista, Bretton Hall, Rein- 
clif Court, Wallace, Windmere, Shore 
View, Chautauqua, Broad View, Colos- 
seum, Harpley Hall, Stadium View, Pa- 
terno, Sophomore, Ethelbert Court, Han- 
over, Graham Court, Mayfair, Porter 
Arms, Strathallen, jNIonte Vista, Rivera 
and Str^tford-Avon. 



Journeymen Steam Fitters Ordered to 
Join Plumbers' Organization 

Acting on a recommendation passed at 
the recent convention of the American 
Federation of Labor, the executive com- 
mittee of that organization has formu- 
lated a proposed amalgamation agree- 
ment whereby the International Associa- 
tion of Steam, Hot Water and Power 
Pipe Fitters and Helpers of America is 
to be absorbed by the United Associa- 
tion of Journeymen Plumbers, Gas Fit- 
ters, Steam Fitters and Steam Fitters' 
Helpers of the United States and Canada. 

The proposed amalgamation agree- 
ment, which is signed by Samuel Gom- 
pers as president of the American Fed- 
eration of Labor, provides that the steam 
fitters joining the plumbers' organization 
shall have all of the rights and privileges 
of that body. 

The steam fitters' association has gone 
on record as strongly opposing any 
scheme of amalgamation. The efforts of 
the plumbers' organization to force the 
steam fitters to join with them was the 
cause of the Chicago strike of last sum- 
mer, and the results of that strike have 
been largely influential in precipitating 
the present situation. A bitter struggle 
is anticipated before the proposed amal- 
gamation becomes an accomplished fact. 



Failure of the McCrum-Howell Co. 

Acting on proceedings brought in Phil- 
adelphia and Chicago by A. E. Pfahler, 
of Philadelphia, who holds $310,300 in 
stock in the concern, receivers have been 
appointed for the McCrum-Howell Co., 
New York, manufacturers of the Rich- 
mond line of boilers, radiators, vacuum 
cleaners and plumbing goods. The re- 
ceivers named by United States District 
Judge Sanborn in Chicago are Edward 
R. Stettinius, president of the Diamond 
Match Co., and Walter D. Updegrafif, of 
Philadelphia. The same receivers have 
been appointed in Philadelphia by Judge 
Buffington, and in New York by Judge 
Holt. 

The McCrum-Howell Co. had its main 
offices at 103 Park avenue. New York, 
with branches in various cities. Its man- 
ufacturing plants are located at Tacony, 
Pa., Norwich, Conn., Uniontown, Pa., 
Chicago, and Racine, Wis. The com- 
pany was incorporated, under its present 
name, in 1904, with 35,000 shares of com- 
mon stock and 35,000 shares of preferred 
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stock. The capitalization value at par 
was $7,000,000. Recent quotations of the 
stock on the Chicago Stock Exchange 
were as low as 2^ for the common and 
10^ for the preferred, a loss in the pre- 
ferred of more than 82 points from its 
price of a few weeks ago. 

The prosecution of the company in 
connection with the Government's suit 
against the bathtub trust, with which it 
was said to have been allied, is given in 
the complaint as one of the causes of 
the conditions which demanded an inter- 
vention of the court. "The companj-'s 
credit," continues the petition, "has been 
considerably hampered. The sudden fall 
of the company's stock and diminishment 
of receipts of the concern resulted from 
the widely advertised prosecution by the 
Government under the Sherman act, in 
which the McCrum-Howell Co. was al- 
leged to be a member of the bathtub 
trust." 

In the petition for the appointment of 
a receiver, a financial statement of the 
condition of the company on April i, 
1911, was included, placing the assets at 
$8,387,496 and the liabilities at the same 
amount. A similar statement presented 
to the court, showing what purported to 
be the present circumstances of the com- 
pany, and dated March 8, 1912, gives 
assets of $3,122,000 and liabilities of $2,- 
118,000. 

The company's main office is in charge 
of the receiver's assistant, J. Rice, and 
the business will be continued for the 
present. 

The officers of the company were : 
President, Lloyd G. McCrum; vice-presi- 
dent, George D. Howell; secretary, How- 
ard T. Gates; directors, officers named 
and W. A. Cameron, Francis R. Cooley, 
J. W. Curtis, C. E. Merrill and A. E. 
Pfahler. 




New York Chapter 

An innovation was inaugurated at the 
March meeting of the New York Chapter 
in the shape of a dinner at the Hotel 
Hermitage, Seventh avenue and Forty- 
second street, preceding its professional 
session. Thirty-three members and guests 
were present. The affair was highly suc- 
cessful, and the arrangement will be re- 
peated at the chapter's May meeting. 
The next (April) meeting, however, will 
be held, as formerly, in the rooms of the 
Engineering Societies building. 

The programme for the March meet- 
ing included an address by Frank G. Mc- 
Cann, chief engineer for the New York 
City Department of Education, on "The 
Ventilation of the New York Public 
Schools," and a paper by James A. Don- 



nelly on "The Time Element in Regard 
to the Starting Up of House Heating 
Boilers." Among the out-of-town guests 
of the chapter were Sam Kauffman, pres- 
ident of the Kauffman Heating & Engi- 
neering Co., St. Louis, and Harry de 
Joannis, editor of Domestic Engineering, 
of Chicago. 



Massachusetts Chapter 

The Massachusetts Chapter is holding 
its regular m.onthly meetings at the City 
Club, Boston, the professional session be- 
ing preceded by dinner, served at 6 P. M. 
The March meeting, held March 12, was 
devoted to "Ventilation and Humidity," 
the principal speakers being Frank Ir- 
ving Cooper, Charles F. Eveleth and H. 
W. Whitten. 



March Meeting of Illinois Chapter 

"Tests and Studies of Large Plants, 
Including Plans and Specifications of 
Sa-ne, with Criticisms and Recommenda- 
tiv^ns by the Committee," was the subject 
of the March meeting of the Illinois 
Chapter, which was held at Vogelsang's, 
Chicago, March 11. The committee in 
charge was composed of: E. L. Hogan, 
chairman; F. W. Powers, W. A. Green 
and R. B. Hayward. 



D. D. Kimball, chairman for New York 
State of the compulsory ventilation com- 
mittee of The American Society of Heat- 
ing and Ventilating Engineers, will de- 
liver a lecture on "Ventilation," at the 
Harlem Y. M. C. A., 5 West 125th St., 
New York, Thursday evening, April 11. 
The public is invited. 



Federal Furnace League 

At a recent meeting of the executive 
committee of the Federal Furnace 
League, the president of the league, Wil- 
liam J. IMyers, resigned on account of ill 
health. The resignation was accepted 
by the executive committee and the du- 
ties of president will be assumed by the 
vice-president of the league, A. W. Gless- 
ner. of Chicago. Wilson Ferguson re- 
signed as secretary and treasurer of the 
league, so that he might devote his time 
to a new line of work. The engineer of 
the league. Dr. William F. Colbert, was 
clepted secretary and treasurer to fill Mr. 
Ferguson's unexpired term. The head- 
quarters of the league have been moved 
to 372 Bullitt Building, Philadelphia. 



Chicago Heating and Contracting En- 
gineers, at their annual meeting in Chi- 
cago, March 5, elected the following of- 
ficers for the ensuing year: President, 
R. H. Thomas, Thomas & Smith; vice- 
president. John R. Kehm; treasurer, Wil- 
liam Sullivan; secretary, J. M. Oleson; 
recording secretary, J. Mellum; execu- 
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tive board, officers named and William 
jNIelony, J. J. Daly and P. ]\I. Callahan. 

Newark (N. J.) Association of Master 
Steam and Hot Water Fitters held its 
annual dinner in Newark, March 19. The 
new officers of the association are : Presi- 
dent, W. A. Lawson; vice-president, L. 
W. Butterfield; secretary. Harry Geiser; 
treasurer, William i\I. Whitlock; member 
of executive committee (for three years), 
E. B. Dennv. 




Hackney Ventilating Outfits 
Hackney double blowers, with capaci- 
ties ranging from 3,000 to 8.000,000 cu. ft. 
of air per hour each, are featured in new 
circular matter issued by the Hackney 
Ventilating Co., Minneapolis, Minn. 
These units are for use in connection 
with the Hackney double centrifugal disc 
blower system of sanitary electric venti- 
lation. The accompanying illustration 
shows one of these blowers suspended 



available power. Other forms of con- 
struction show^ the openings looking 
away from each other, or another open- 
ing placed on the quarter where circum- 
stances demand such connection. One 
blower is designed to be connected to 
the supply duct and the other blower to 
the exhaust duct. The company has re- 
ports on some interesting installations it 
has made, showing the success of the 
system, which has many unique features. 
Nine Talking Points for the new form 
of pipe covering made by the A. Wyckoflf 
& Son Co., Elmira, N. Y., are given as 
follows : 

1. Manufactured from Gulf cypress, the 
"wood eternal." 

2. Unaffected by wet and dvy condi- 
tions that exist in a steam pipe trench. 

3. Thickness of inner shell increased to 
2 in. 

4. Thickness of outer shell, i in. 

5. Dead air chamber of l-i in. between 
two shells. 

6. Air chamber made watertight by the 
use of asphakum packing on the ends 
between the two wood shells. 

7. Joints a driving fit, insuring water- 
tightness. 

8. Each shell wound with galvanized 
wire. 




HACKNEY VENTILATING OUTFIT 



on both ends of a single phase, repulsion 
type, variable speed electric motor. The 
company makes 29 sizes of blowers of 
this type, which are constructed of tank 
steel and mounted on the same shaft. 
Although usually equipped with direct- 
connected motors, they are also made 
for belt or chain drive, or are directly 
connected to steam engines or other 



9. Covering coated all over with Hy- 
drolene-B, described as the best known 
preservative. 



New Book 

A Practical Manual of Steam and Hot 
Water Heating, by Edward Richmond 
Pierce, is a new work containing the 
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series of articles on the subject that have 
been running in Domestic Engineering, 
of Chicago. It is a book of 339 pages, 6 
in. X 9 in., and, although it goes over 
much of the ground already covered by 
the standard authorities, it is notable for 
its simple and lucid treatment of the 
various subjects, thus bringing the prob- 
lems involved within the range of the 
everyday workman in the heating indus- 
try. It is, therefore, without many of 
the usual formulas and scientific phrases. 
The matter of ratings for low pressure 
steam and hot water boilers are taken up 
at length, the publishers stating thatone 
of the purposes of the book is to stimu- 
late a desire on the part of the master 
steamfitters of the country to secure 
proper boiler ratings, which, it is stated, 
can be brought about to the best advant- 
age by the efforts of the master fitters. 
The author shows his familiarity with re- 
cent developments in the heating indus- 
try and that feature alone adds much to 
the usefulness of the book to the up-to- 
date fitter. The book is published by 
Domestic Engineering Co.. Chicago, and 
sells at $2.50. Copies may be had by ad- 
dressing the Heating and Ventilating 
Magazine Co., 1123 Broadwa}-, New 
York. 



Hygienic Value of Gas Lighting, by 
R. F. Pierce, is a pamphlet containing 
the article on this subject which was first 
published in The Illuminating Engineer, 
and which appeared in The Heating and 
Ventilating Magazine for November, 
1911, almost in its entirety. The article 
contains the results of recent researches 
tending to show that gas lights are bene- 
ficial in their effects upon the air, that 
ventilation is increased by gas flames, 
and that carbonic acid gas from flames is 
not poisonous. Commenting on what it 
terms "Some Mistaken Notions in Re- 
gard to Light and Ventilation," the 
writer states : "There is an old notion, 
still more or less prevalent, that gas light 
vitiates the air and renders it unfit for 
breathing. This notion is the result of 
unsupported theory. It is well known 
that breathing the air renders it unfit for 
further use of this kind, and that dioxide 
is exhaled in the breath; since carbon di- 
oxide is also produced by the burning of 
gas, it was assumed that gas light must 
also have a deleterious effect upon the 
air for breathing purposes. The assump- 
tion is the result'of a failure to consider 
all the elements in the problem. When 
these are all taken carefully into account 
and subjected to the acid test of scientific 
experiment, it has been found that, on 
the whole, gas light distinctly improves 
the quality of the air of the room in 
which it is produced." 

Humidification from the viewpoint of a 
practical manufacturer, is a tirnely and 
well-written booklet that is being sent 
out to the trade by the Tillotson Humidi- 



fier Co., Providence, R. I. The author 
discusses the application of humidifying 
apparatus in connection with such pro- 
cesses as the carding of worsted, worsted 
combing, worsted drawing and worsted 
spinning, and then discusses the condi- 
tions in the weave room, showing the ad- 
vantages of proper atmospheric condi- 




TILLOTSON HUMIDIFIER IN POSITION. 
SHOWING TUBULAR HANGER 

tions. The application of the Tillotson 
humidifier to these processes is_ referred 
to, emphasis being laid on its simplicity, 
durability, low cost of maintenance, ab- 
sence of delicate parts and operation 
without pumps, steam, air or water pres- 
sure. Size 4l4 in. by 6^ in. Pp. 32. 

Steam Tables for Condenser Work, re- 
cently published by the Wheeler Con-/ 
denser & Engineering Co., Cartaret, N. 
J., is a valuable liand book of steam 
tables with pressures below atmosphere 
expressed in inches of mercury referred 
to a 30-inch barometer; also including a 
discussion of the use of the mercury col- 
umn, the errors in such measurements 
and constants for their correction. 

In this country, the standard generally 
accepted for measuring pressure below 
atmosphere is vacuum in inches of mer- 
-criiry referred to a 30-in. barometer. Or- 
dinary steam tables, however, do not 
give pressures in vacuums, and there is 
no generally accepted standard of the 
properties of steam at say, 28-in. or 28.5- 
in or 29-in. vacuum, or of just exactly 
what pressure is represented by any 
given vacuum referred to a 30-in. bar- 
ometer. It was with these points in 
mind that the publication in question has 
been prepared. The meaning^ of the 
term "vacuum referred to a 30-in. mean 
barometer" is clearly indicated, and it is 
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then shown that in expressing pressure 
in these terms, the temperature of the 
mercurj' is assumed at 58.4° F., whereas 
when atmospheric pressure is expressed 
in terms of a barometer of 29.92-in., the 
temperature of the mercury is assumed 
as 22° F. 

Following this discussion three steam 
tables are given. In the tirst table the 
independent variable is vacuum, and the 
properties of saturated steam are given 
from 29.8-in. vacuum up to atmospheric 
pressure. 

In Table 2 the properties of steam be- 
low atmospheric pressure are given from 
32° F. to 212° F., the temperature being 
the independent variable accompanied by 
the pressure expressed in vacuum in 
inches of mercury referred to a 30-in. 
barometer and also expressed in pounds 
per square inch and inches of mercury- 
absolute pressure, together with other 
properties of steam. 

Table 3 gives the properties of satura- 
ted steam from zero to 20 lbs. gauge, the 
independent variable being gauge pres- 
sure, instead of absolute pressure as usu- 
ally given. The properties of steam may 
be read ofif, for instance, at a gauge pres- 
sure of 175 lbs. without subtraction of 
14.7 lbs. from absolute pressures and 
without interpolation. 

This hand book, which represents a 
considerable expenditure in time and 
money, is published primarily for the as- 
sistance of engineers using and purchas- 
ing condensers and condensin.g appara- 
tus, to whom it will be sent upon request 
by the Wheeler Condenser & Engineer- 
ing Co. Copies are not for sale or gen- 
eral distribution. 

Victor Regulators for controlling 
temperatures and pressures, are dis- 
cussed in a new catalogue published by 
the Standard Regulator Co., 90 West 
street. New York. This type of regu- 
lator, which operates through the ex- 
pansion and contraction of an expand- 
ing tube, is shown as properly con- 
nected to a hot water tank, to a hot 
water heater and steam coil, and to a 
hot water boiler. The catalogue also 
includes a description of the Victor hj'- 
draulic damper regulator, showing its 
adaptation to a low and high pressure 
steam boiler. A variation of this de- 
vice is the Victor compound hydraulic 
damper and fan engine regulator, which 
is separately illustrated, besides being 
shown in a typical installation. Size 6x9 
in., pp. 20. Another catalogue illus- 
trates the company's systems of auto- 
matic temperature control for all classes 
of buildings. 



and New York, designing and contract- 
ing engineers for steam, plumbing, elec- 
trical, mechanical and sprinkler instal- 
lations. The firm is being succeeded in 
Philadelphia by Stewart A. Jellett. vice- 
president and treasurer of the old con- 
cern, who has opened an office in the 
Franklin Bank Building, at Broad and 
Chestnut streets. In New York the 
firm's interests have been taken over by 
W. L. Fleisher & Co., which will con- 
tinue the business at the same address, 
156 Fifth avenue. Mr. W. L. Fleisher, 
who is the president of the new com- 
pany, was for many j-ears the New 
York manager for Francis Bros. & Jel- 
lett. The old firm's membership in the 
Master Steam Fitters' Association and 
in the Building Trades Employers' As- 
sociation in Xew York has also been 
turned over to W. L. Fleisher & Co. 
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Francis Bros. & Jellett, Inc., Dissolving 

-Announcement is made of the disso- 
lution of the well-known firm of Fran- 
cis Bros. & Jellett. Inc.. of Philadelphia 
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EVERY ENGINEER KNOWS 
That the Valve is the Heart of the System 

Monash Noiseless Radifier 
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Positively Automatic 

Will Not Leak Steam 
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NOISELESS — Because the Float in the vahe is incased in a 
separate chamber (A) containing a still body of water, thus pre- 
venting the chattering of the float by the inrush of steam or water 
directly onto the float. 

ATTENTION — To Heating Engineers who are interested in 
specifying Vacuum Heating Systems-ari^d who will write us on their 
letterhead, we will send our Book of Blue Prints showing typical 
installations for MONASH NOISELESS SYSTEM of Vacuum 
Heating. The information contained in this book has never before 
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Coming Events 

Second Tuesday in Each Months 
IMeeting- of the New York Chapter, 
American Society of Heating and Ventil- 
ating Engineers, Engineering Societies 
Building, 29 West 39th St., New York. 

June 10-13, 1912, inclusive, twenty- 
fourth annual convention of the National 
Association of Master Steam and Hot 
Water Fitters, Atlantic City, N. J. 
Headquarters at the St. Charles Hotel. 

June 25-27, 1912 — Fourth annual con- 
vention of the National District Heating 
Association, Detroit. Mich. Headquar- 
ters at the Hotel Cadillac. 



Deaths 

Frank W, Webb, president of the F. 
W. Webb Mfg. Co., Boston, manufactur- 
ers and dealers in heating and plumb- 
ing suplies, died at his home in that city. 
March 4. The F. W. Webb Co.. of 
which Mr. Webb was president and gen- 
eral manager, was organized in 1900, tak- 
ing over the business of the supply bus- 
iness of the McShane Co. It has grown 
to be one of the most importatnt con- 
cerns of its kind in that section of the 
country. 

■ 

Miscellaneous Notes 
Illinois Civil Service Commission will 
hold examinations during April or May 
of this year to fill present and future 
vacancies in the Department of Factory 
Inspection. Among the branches in 
which special examinations will be held 
are ventilation, in which the applicants 
should have both technical training, un- 
derstand the occupational diseaselaw, and 



be able to locate and analyze industrial 
poisons. The position pays $100 per 
m.onth, with necessary expenses allowed 
when traveling. Further information 
may be obtained from W. R. Robinson, 
secretary of the Illinois Civil Service 
Commission, Springfield, 111. 

American Institute of Metals is the 
new name that has been adopted, by con- 
stitutional amendment, by the American 
Brass Founders' Association. The 1912 
convention will be held in Buffalo, N. Y., 
in September, the exact date to be an- 
nounced later. 

Chicago — Six county commissioners 
recently visited the contagious building 
of the County Hospital, reported, among 
other things, the following conditions: 
The system of heating and ventilating 
carries disease germs from one floor to 
another and occasionally causes a pa- 
tient suffering from one disease to be- 
come affected with one or more others. 
The inspection also disclosed the fact 
that the system becomes reversed at 
times so that rooms become too cold for 
comfort. 

Maine Plumbing, Steam, and Metal 
Salesmen's Association held its annual 
meeting and dinner March nth at the 
Riverton Park Casino, in Portland, Me. 

Mattoon, 111, — The city council has 
passed an ordinance granting a 32-year 
extension of the franchise for heating 
and lightin.g now held by the Central 
Illinois Public Service Company. 

Kiowa, Kas. — Prominent citizens of 
Kiowa are talking of installing a muni- 
cipal heating plant to be operated in con- 
nection with the city's lighting system. 
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The proposition is to make use of ex- 
haust steam almost exclusively. The 
Commercial Clnb is pushing the project. 

Berlin, Ont. — Berlin Central Steam 
Heating Co., has offered to sell its plant 
to the town of Berlin. Owing to the 
fact that the company is unable to sell 
power, the business has not been a profit- 
able one, although the shareholders 
maintain that the plant would be a 
money maker if operated under city 
management. The value of the plant is 
estimated at $55,000 to $60,000. 

Hastings, Neb. — Hastings will short- 
ly vote upon the question of building a 
municipal heating plant. It is proposed 
to operate such a plant in connection 
with the city's other utilities and sup- 
ply heat both to the business district 
and to certain portions of the residence 
district. 

Buffalo, N. Y.— Dr. Henry R. Hop- 
kins, former president of the Erie Coun- 
ty Medical Society, has served notice on 
Health Commissioner Fronczak and 
Comtroller Justice of Buffalo that he 
will take steps against the retention of 
the ventilating systems at present in use 
in the public schools of the city, on the 
ground that they are inadequate. 

Fort Dodge, la. — Fort Dodge is to 
have a central heating plant, according to 
an announcement made by R. M. Par- 
ker, manager for the Fort Dodge Light 
& Power Co. The plant will be operated 
in connection with the company's elec- 
tric station, provided enough subscrip- 
tions are secured to warrant the invest- 
ment and also that a satisfactory fran- 



chise is granted. A canvas is now be- 
ing made of the business district. The 
company will offer to run, without 
charge, a service pipe to the inner side 
of the wall of any building on the line of 
the proposed mains and the subscriber 
will be asked to agree to give the pro- 
posed heat service a fair trial of three 
months, as soon as the company is ready 
to furnish heat. H the consumer is 
satisified at the expiration of three 
months, he agrees to contract for a full 
year's service. Should he be dissatisfied, 
he has the right to discontinue the ser- 
vice, but shall refund to the company 
the actual cost of running the service 
pipe into his building. 

Kansas City, Mo.— Dr. \V. S. Wheeler, 
health commisioner of Kansas City, re- 
ports that the street car company is 
scrubbing its cars with soap and water 
each day before the cars are sent out 
on their runs. The nickel theatres are 
also conforming to the new order, the 
proprietors whose places are complained 
of being prompt to ask for instructions 
as to how the ventilation should be 
done. The health department's sugges- 
tions are promptly carried out. 

West Bend, Wis. — The county board 
has decided to build a $47,000 central 
heating station and poor house. Work 
will be started this spring. 

Moberly, Mo. — The project of the Mo- 
berly Light & Power Co to buid a cen- 
tral heating plant in Moberly is receiv- 
ing encouragement from the local press. 
Plans and specifications have been drawn 
for the proposed plant. It is the inten- 
tion to supp]}' the business district. 
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Schenectady, N. Y. — In connection 
with the new county jail, the board of 
supervisors has decided to have the heat- 
ing system connected with the heating 
system in the new county court build- 
ing, where provisions has been made for 
the installation of a third boiler to take 
care of the jail building. 

Brazil, Ind. — The Brazil Electric Co. is 
considering the matter of installing a 
central station hot water heating system 
and is being encouraged by many of the 
cit3''s merchants and property owners. 
The company is preparing to ask the city 
council for a franchise for this purpose. 

John K. Allen, formerly editor of Do- 
mestic Engineering, of Chicago, has 
been appointed advertising manager of 
the Christian Science Monitor, of Bos- 
ton, a daily published under the aus- 
pices of the Christian Science organiza- 
tion. 

Cedar Rapids, la. — The city council has 
granted an interurban, electric lighting 
and steam heating franchise to the Ce- 
dar Rapids & Iowa City Light & Power 
Company. 

Chatham, N. Y. — Chatham is consider- 
ing the proposition of installing a central 
station heating plant for its business dis- 
trict. The plan is to make use of the 



exhaust steam from the plant of the local 
electric light company, also installing 
additional boiler capacity. 

Chicago. — Charge has been made that 
provision for an adequate heating plant 
for the proposed $3,000,000 county hospi- 
tal was not included in the plans for 
which the architect, Paul Gerhardt, is 
to be paid $75,000. The matter was 
brought up by Commissioner George 
Sultan at a recent meeting of the county 
board, who declared that the detail had 
been overlooked and that any attempt to 
use the old power plant for this purpose 
would be impractical. 

St. Louis, Mo. — Open violation of the 
engineers' law was brought out in the 
testimony of the two city department 
heads who appeared before the legisla- 
tive committee of the House of Delegates 
recentl}' when they admitted that they 
had "followed custom" in ignoring the 
engineers' license law. The testimony 
showed that the boiler and elevator in- 
spectors had permitted 53 grammar 
schools in which engineers are connect- 
ed with boilers, to be operated without 
licensed engineers in charge at all times. 
The affair will probably result in a re- 
vision of the engineers' license code. 

Kalamazoo, Mich. — The city council 
has accepted the franchise committee's 
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draft of a heating franchise asked for 
by the Central Station Engineering Co., 
of Chicago. The franchise will now be 
submitted to the people at a special elec- 
tion. It provides for the completion of 
the plant by October i, 1912. The W. 
H. Schott Co., of Chicago, which had 
also applied for a franchise, withdrew 
its application following the action of 
the city council in ordering a new draft 
of the proposed franchise in which each 
company was asked to submit rates for 
heating. In the final action taken by 
the cit}^ council the proposition as to 
rates offered by the Central Station En- 
gineering Co. in its original application, 
was accepted in the report of the ordin- 
ance committee, 

Birmingham, Ala. — City Attorney Ro- 
maine Boyd has rendered an opinion to 
the city commission to the effect that 
Section 13 of the ordinance granting 
a heating franchise to the Birmingham 
Railway, Light & Power Co. is defective, 
and that, as a result, the city since 1902 
has paid the company $11,850 for which 
the city is not liable. It appears that 
there is no record of the proposed sub- 
stitution for the original section 13 of the 
ordinance having been adonted, so that 
all money paid by the city for the heat- 
ing of the city hall and jail was paid 
illegally. As a result of the report, a 
new ordinance will be submitted, set- 
ting out a schedule of rates to be charged 
by the company for heating, it having 
been established that there is no definite 
scale at the present time. 



Manufacturers' Notes 

Simonds Heating & Specialty Co., 

Grand Rapids, Mich., reports that 147 of 
its y2-ir\. and -)4-iri vacuum valves have 
been selected for installation in the 211 
coils in the shops of the Chicago & Rock 
Island Railroad in Chicago. Simonds 
varuuni \-alvcs will also be used for the 
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plant now building of the Continental 
Alotor Works in Detroit, and for the 
Hoosier Motor Truck Co.'s plant in 
Grand Rapids. 

Indianapolis, Ind. — Indianapolis is 
competing with Newcastle for the new 
factory of the Shirley Radiator Co. Its 
coming to Indianapolis depends upon 
the people of that city buying 107 build- 
ing lots which are being sold through 
the Commercial Club. Newcastle, it is 
reported, has offered 30 acres of ground 
for a -factory site and $40,000 in cash 
for the Shirley plant, where the company 
is now located. In case the company 
comes to Indianapolis, it will guarantee 
12% interest a year to the lot purchasers 
who will erect homes on such lots and 
will rent the homes to workers of the 
factory. If a lot purchaser desires to 
sell, the radiator company will under- 
take to find a purchaser among its em- 
ployees. In discussing the proposal, 
Nathan T. Washburn, chairman of the 
Commercial Club's lot selling force, said, 
"The busines men of Newcastle have a 
factory-getting method which enables 
V-<em to swing any desirable proposition 
that comes along in a few hours. They 
know by experience that if they buy 
building lots around a factory, the fac- 
tory employees will later buy up the 
propert}', and a business man can use his 
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money again and again for the same pur- 
pose. Our effort to bring the Shirley 
factory to Indianapolis now offers a fine 
opportunity of trying out the method in 
Indianapolis." 

Later advices state that the new plant 
will be built in Indianapolis, under the 
direction of Fred W. Smith. 

Buffalo Forge Co., Buffalo, N. Y., an- 
nounces the removal of its Cincinnati of- 
fice to 505 ]^Iercantile Library. A. J. 
Chinn is resident engineer. 

Chamberlin Metal Weather Strip Co., 
Detroit, Mich., has transferred F. K. 
Davis from the Washington branch, with 
headquarters in Baltimore, to Xew York, 
where he will act as branch engineer. 
Mr. Davis is a member of the American 
Society of Heating and Ventilating En- 
gineers and has many friends in the 
trade in Xew York who will welcome 
him to the city. 

McCrum-Howell Co., New York, an- 
nounces the appointment of Edward E. 
Fox as manager of its New York City 
branch. Mr. Fox is one of the company's 
oldest emplo}"ees. 

American Thermostat Co., Elmira, N. 
Y., has been reorganized with the follow- 
ing officers: President. A. S. Bevens; vice- 
president, F. F. Aldridge: secretary and 
treasurer, I. M. Baldwin. The company 



manufacturers the Marvel thermostat for 
damper control of furnaces and boilers. 

Pittsburg Valve & Fittings Co. is build- 
ing a new foundry at Barberton, O., of 
steel construction, 62x650 ft., to be finish- 
ed April 15. It will be devoted princi- 
pally to the manufacture of grey iron 
fittings. 

Molina Vacuum Vapor Heating Co.,, 
]Moline. 111., announces the appointment 
of H. G. Thomas as its sales representa- 
tive in Chicago and vicinity. Headquar- 
ters will shortly be established in the 
Loop district. 

Gurney Heater Mfg. Co., has moved 
into its new plant at South Framingham, 
Mass. 

Canton, O. — The realty, plant and pat- 
terns of the Canton Foundry & Heating 
Co., Canton, O., which were put up at 
auction sale, were purchased by John V. 
Brokaw, the purchase price being given 
as $10,300. 

American Radiator Co., Chicago, re- 
ports the earnings for the past fiscal year 
to be the largest in its history. The 
figures for net profits were $1,312,000. as 
against $1,197,517 the previous year. The 
balance of $1,102,000 remaining after 
the payment of the preferred dividend, is 
equivalent to 18% on the common stock 
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outstanding. In addition to the regular 
quarterly dividend and the usual extra 
cash dividend of 2% distributed March 
30, the company will pay holders of its 
common stock a dividend of 10%, 
amounting to $615,000. This will leave 
a surplus for the year of $487,052, or a 
total surplus on hand of $6,007,219. 

Billings & Spencer, Hartford, Conn., 
have secured the manufacturing and sell- 
ing rights for a new pipe wrench patent- 
ed bv J. F. ^^^right, Canton, O. 

Monash-Younker Co., Chicago, re- 
ports a Jarge increase in the demand for 
its Monash Noiseless Radifier valves as 
the result of the outcome of the patent 
suit entered against the company by the 
Consolidated Engineering Co. and Byron 
E. Van Auken recently decided in favor 
of the Monash-Younker Co. by the 
United States Court of Appeals. The 
Monash-Younker Company is building a 
new plant at Chicago for the manufac- 
ture of the Radifier valves on a large 
scale. This company states that it is one 
of the first to sell a float valve for va- 
cuum heating, doing away with the extra 
charge for royalty or engineering ser- 
vices. 

Atlantic Radiator Co., Philadelphia, 
Pa., announces that it is engaged in mak- 
ing repairs and extensive improvements 
to its plant at Huntington, Pa., includ- 



ing the enlargeinent of its buildings and 
equipment and, as a result, has tempor- 
arily closed its foundry. The company 
has an ample stock of radiation on hand, 
however, and states that there will be no 
delay in filling orders. Bids are being 
taken for a new core room, 60 ft. x 80 ft.,' 
with necessary equipment, an electric ele- 
vator for the cupola, and a new testing 
plant. New patterns are being prepared 
to enable the foundry to be run at its 
maximum capacity. Judson A. Good- 
rich as announced in this column, re- 
cently been appointed manager of this 
company. 

Tyler Underground Heating Systems, 

Pittsburg, Pa., announce that their ma- 
terials have been installed at the Nor- 
dyke Marmon Comany's new plant at 
Indianapolis, Ind., including casings, an- 
chors and exoansion joints. 

Pullman Automatic Ventilator Mfg. 
Co., York, Pa., reports a large demand 
for its new type of swinging top chim- 
ney cap, the invention of its engineer, 
John M. Cromley. The cap is made in 
6 in., 7 in. and 8 in. sizes and is put up 
in crates of not less than ^-doz., either 
in one size or assorted sizes. This ventil- 
ator is made of galvanized iron and has 
a brass ball bearing which does not cor- 
rode, giving positive action at all times. 
This company, which is a pioneer in the 
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open-type roof ventilators, has pre- 
served the open type in the new design, 
the cap closing against the wind. 



New Corporations 
Warden Heating & Supply Co., Wells- 
burg, W. Va., capital $50,000, to manufac- 
ture and install heating and ventilating 
systems Incorporators: W. J. Warden, 
S. AI. Warden, L. M. Refifner, C. D. 
Posey, and Henry Poset, all of Wells- 
burg. 

Van Auken-Rice Corporation, Adams, 
N. Y., capital $25,000, general manufac- 
turing, construction and engineering, 
heating and ventilating apparatus and 
supplies. Incorporators: B. H. Van 
Auken, Syracuse, N. Y.; W. S. Rise and 
A. P. Andrews, Adams. 

Central Heating Co., Anderson, Ind., 
capital $130,000, to operate a public ser- 



vice heating plant under a franchise 
granted to Otis P. Grim. Directors: O. 
P. Grim, J. L. Vermilion, J. W. Lovett, 
M. G. Reynolds and Allen Richwine. 

Ehrlich & Co., Ghicago, 111., capital 
$10,000, to design and install heating and 
ventilating plants. Incorporators: 
Gharles H. Ehrlich, Morris A. Weinberg 
and Louis Grollman. 

Barrett Plumbing & Heating Co., Jer- 
sey Gity, N. J., capital Sio.ooo. to con- 
duct general heating and plumbing busi- 
ness. Incorporators: Johanna G. Bar- 
rett, Leonia, N. J.; John F. Barrett, New 
York and Ralph G. Barrett, Leonia, N. J. 

Porcupine Water Heater Co., Cleve- 
land. O.. capital $10,000, to manufacture 
a new water heater for domestic service, 
also small heating boilers. J. F. Jones, 
11,109 Superior Ave., who is the designer 
of the apparatus, is secretary and general 
manager. 
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Gould Co., Southington, Conn., capital 
$50,000, to take over heating and plumb- 
ing business conducted by W. S. Gould 
and his son, W. S. Gould, at that place. 

McGuire Bros. & Co., Rockford, 111., 
capital $60,000, to take over the steam fit- 
ting and plumbing business of McGuire 
Bros., of that city. Incorporators: Wil- 
liam F. McGuire, Charles E. McGuire, 
Bert A. McGuire and A. D. Early. 

South Orange Plumbing Co., South 
Orange, X. J., capital $10,000, to conduct 
heating and plumbing contracting busi- 
ness. "Incorporators: George L. Smith, 
Cornelius F. Smith, and James P. Smith, 
all of South Orange. 

Shorthill Plumbing Co., Canton, O., 
capital $15,000. to conduct a general heat- 
ing, plumbing and lighting business. In- 
corporators: James H Shorthill. William 
Schweig, George Edel, Albert Kauffman 
and Joseph Kauffman. 

Adams Plumbing Co., Wilmington, 
Del., capital $100,000, to conduct a gen- 
eral heating and plumbing business. In- 
corporators: H. S. Adams, C. R. IMudge 
and W. E. Stover. 

Jennings-Gresham Co., Atlanta, Ga., 
capital $25,000. to conduct a heating and 
plumbing business. Incorporators: J. H. 
Jennings, V. R. Gresham and J. S. War- 
mack. 

American Packless Valve & Mfg. Co., 
Chicago, capital $100,000, to manu- 
facture and deal in steam specialties, 
"brass goods, etc. Incorporators: L. J. 
Kadeski, Michael F. Girth and Joseph 
J. Thompson. 

Whittaker & Schabel Co., Memphis, 
Tenn., capital $10,000, to conduct a heat- 
ing, plumbing and electrical business. In- 
corporators: J. F. Whittaker, T. B. 
Schabel, C. A. Gerber, etc. 



Nevir Firms and Business Changes 
Ashley & Kaufman, 417 Fifth Ave., 
New York, is a new firm of consulting 
engineers for heating, lishting, ventilat- 
ing, refrigerating and sanitary installa- 
tions, composed of Edward E. Ashley, 
Jr.. and .'\lfonse Kaufman. Some of the 
work which the company now has on 
hand includes the engineering on the Al- 
bany High School, one of the largest 
buildings of its kind in the country; a 
T2-story hotel in Jacksonville, Fla.. a 20- 
story building for the Hess Building 
Co., at. 26th St. and Fourth Ave., New 
York, and a $2,000,000 hotel in Pitts- 
hurgh. 

Osborn Engineering Co., Cleveland, O., 
announces that it has moved its main 
offices to 740 Engineers' Building, in that 
city. 

Patent Heating Co., Toledo, O., has 
reduced its capital stock from $300,000 to 
Sio.ooo. 



Premier Vacuum Cleaning Co., Cleve- 
land, O., has increased its capital stock 
from $10,000 to $50,000. The company 
manufactures the Premier electric and 
Ezee hand vacuum cleaners. 

Hanratty Co., Springfield, 111., has 
been organized to take over the heating 
and plumbing business conducted for 
many years by the late O. Hanratty at 
406 South Sixth St.. Springfield. • The 
new company will be conducted under 
the management of John H. Hanratty, 
assisted by his brother, Thomas J. Han- 
rattv. 



Contracts Awarded 



St. John Plumbing Co., Colorado 
Springs, Colo., lighting, heating, venti- 
lating and vacuum cleaning plant for 
Centennial high school at Pueblo, for 
$17,000. Two high-pressure horizontal 
tubular boilers will be used. The Con- 
nersville system of vacuum cleaning will 
be installed. 

Kohlert & Harter, St. Charles, 111., 
steam heating for new Fred Pearson 
block in that place. 

Memphis Southern Heating & Elec- 
trical Co., Memphis, Tenn., heating 
Western Hospital for the Insane at 
Bolivar. 

Love, Roth & Nelson Co., Cincin- 
nati, O., heating county infirmary build- 
ing at Hamilton, O., for $9,500. The 
next lowest bidder was the Walker Co., 
Hamilton, $9,530. 

E. R. Brovim, Duluth, Minn., heating 
court house building at Grand Rapids, 
Mich. 

Cambria Plumbing & Heating Co., 

Cambria, Pa., hot water heating system 
for the new freight station for the B. & 
O. Railroad at Johnstown. The contract 
also calls for complete toilet facilities in 
the basement and a 4-Jn. line, with 2-in. 
connections and five sets of hose racks 
for fire protection in the office and 
freight shed. 

F._ A. Clegg & Co., Louisville, Ky., 
heating Ideal Theatre in that city. A 
Milone vapor-vacuum heating system will 
be installed. 

Thos. Haverty Co., Los Angeles, Cal., 
hewing and ventilating system for Title 
Insurance & Trust Co.. in that city. 

Blumve & Jay, Los Angeles, Cal., 
heating, ventilating and plumbing new 
Ti-story office and theatre building on 
Broadway, for William Garland. Con- 
tract price, $21,330. 

Machinery & Electrical Co., Los .A^n- 
geles, Cal., heating Euclid Avenue Gram- 
mar chool at Ontario, Cal., for $3,271. 
The plumbing contract went to the 
Dederichs Hardware Co., of Ontario, at 
its bid of $4,287. 
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Business Chances 

Washington, D. C. — Sealed proposals 
will be received at the office of the Su- 
pervising Architect, Treasury Depart- 
rnent, for the following-named work: 
' Until April 26, 1912, for the construc- 
tion complete, including plumbing, gas 
piping, heating apparatus, electric con- 
duits and wiring and interior lighting 
fixtures of the United States Post Office 
at Johnstown, Pa. 

Until May I, 1912, for the installation 
of a vacuum cleaning system in the 
United- States Post Office at Oklahoma 
City, Okla. 

Until May 7, 1912, for the construction, 
including plumbing, gas piping, heating 
apparatus, electric conduits, wiring and 
interior lighting fixtures of the United 
States Post Office at Olympia, Wash. 

London, O. — Bonds to the amount of 
$20,000 have been sold to erect a new 
heating plant for the public school build- 
ings of that place. 



Trade Literature 



Vacuum and Vapor Heating Specialties 
— Armak Systems, is the title of a new 
general catalogue just published by the 
Armak Company, Marbridge building. 
New York. The Armak sj^stem was de- 
signed by Arthur McGonagle, of New 
York, and has long been in successful 
use. In the catalogue the various devices 
used in this system are illustrated and 
described, including the vacuum pump, 
the automatic relief valve, which is of 
the float type, and the x\rmak thermo- 
static valve, Armak radiator check and 
check valves, two types of the Armak 
vacuum controller, and the Armak 
vacuum trap, vent valve, vacuum pump 
regulator, suction strainer and separating 
tank. The company also sells the Armak 
graduated inlet valve. The line, in short, 
is complete for such specialties as are 
necessary to the proper installation of 
vacuum and vapor sj'stems of heating. 
A special circular issued by the company 
shows the application of the Armak sys- 
tem to hot blast heaters. Size, 33^ x 6 in. 
(standard). Pp. 24. 

Eclipse Pipe Hangers for pipes and for 
indirect radiators, also beam clamps and 
hanger couplings, arc shown in new cir- 
cular matter issued by the Morgan 
Spring Co., Worcester, Mass. The 
Eclipse pipe hangers consist of two 
part.s — the ring, which is a formed steel 
wire; and the yoke, which is a steel 
stamping. The ring may be snapped into 
and removed from the yoke. The ring 
fits behind the shoulder in the yoke, and 
the two narts cannot be separated with- 
out deliberately compressing the neck of 
the ring. The circular gives further de- 
tails, with various views, of these inter- 
esting devices. Size, 3J^ x 6 in. (stand- 
ard). Pp. 12. 



Komo Steam Traps, for the separation 
of the water of condensation from steam 
from any source where economy is de- 
sired, manufactured by the Linton Ma- 
chine Co., 26 Cortlandt street, New York, 
are presented in a new catalogue issued 
by this firm. The Komo trap is con- 
structed on the thermostatic principle, 
although the manufacturers state that it 
should not be confused with the ordinary 
"expansion" trap, as its construction is 
entirely different. The receiver tubes are 
made of a special composition metal very 
sensitive to changes of temperature, and 
their movement due to expansion and 
contraction is communicated to the dis- 
charge valve by bowed side rods. Addi- 
tional details of the operation of the 
valve are contained in the catalogue, as 
well as data concerning the Linton ex- 
haust head, Linton steam separator and 
Linton muffler and oil extractor. Size, 
6 X 9 in. (standard). Pp. 16. 

Sprague Electric Fans, including desk 
and bracket fans, telephone booth fans, 
ceiling fans, etc., operating on direct and 
alternating current, are the subject of an 
elaborate and unusuallj' complete cata- 
logue issued by the Sprague Electric 
Works of the General Electric Co., New 
York. The catalogue is handsomely got- 
ten up, with decorations in color, and is 
complete both as to data and price lists. 
Size, 8 X 10^ in. Pp. 40. 

Insulation, a new catalogue featuring 
the Ric-Wil pipe covering products, 
made by the Richards-Wilson Pipe Cov- 
ering Co., Grand Rapids, Mich., describes 
in detail the companj^'s line of pipe in- 
sulation for high and low pressures, 
frost-proof coverings, cork insulation and 
underground pipe coverings. Special at- 
tention is directed to the Ric-Wil under- 
ground pipe covering, consisting of vitri- 
fied tile lined with a mineral insulation 
which is described as the only material in 
which both casing and insulation are in- 
tegral. It is furnished in both plain and 
channel type. Price lists are included as 
well as specifications of dimensions, 
weights, etc., of Ric-Wil underground 
pipe coverings. Size 5^ in. x 7^4 in. 
Pp. 20. 

Ferro Engines, is a new catalogue of 
remarkable elegance, described as a prac- 
tical treatise on correct design and con- 
struction for layman, experienced boat- 
maivand boat builder. It is published by 
the Ferro Machine & Foundry Co., ma- 
rine engine builders, Cleveland, O. size 
9 in. X 12 in. (standard). Pp. 48. 

Thermometers and Thermographs for 

indicating and recording temperature are 
the subject of a new bulletin (Bulletin 
No. 58) published by the Industrial In- 
strument Co.. Foxboro, Mass All of the 
ins.truments shown were designed by Ed- 
gar H. Bristol and Bennett B. Bristol. 
The company's line of instruments of this 
tyne is comprehensively covered in this 
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catalogue, which is a noteworthy addition 
to the trade literature on the subject. Size 
8^ in. X II in. Pp. 24. 



Wanted 

Position wanted as superintendent of 
distribution for either steam or hot water 
central station heating company. Have 
had 12 years' experience in this line and 



can take full charge of heating depart- 
ments. Address H. E. Powell, 19 Nava- 

joe Ave., Colorado Snrings, Colo. 

■ 

Wanted: — First-class designing engi- 
neer ; must have experience in power, 
heating and ventilating Avork from con- 
sulting engineer's office; good chance 
for the right man. Address No. 10, care 
of He.\ting and Ventil.\ting Magazine. 



BOOKS ON HEATING AND VENTILATION 



Mechanical Equipment of Federal Buildings Under 
Control of the Treasury Department. By Nelson 
S. Thompson, chief mechanical and electrical en- 
gineer, office of the supervising architect. Second 
edition, revised and enlarged. Contains the basic 
data used in the design of the mechanical and elec- 
trical equipment of Federal buildings under the 
control of the Treasury Department. Also con- 
tains data for approximating the cost of the vari- 
ous parts of the work. The book takes in heating 
and ventilation, plumbing, stationary and port- 
able vacuum cleaning plants, engines and gener- 
ators, motors and controlling apparatus, forced 
systems of hot water heating, commercial practice 
in factory heating, etc., and other valuable data. 
Cloth. S2.00. 

Central Station Heating. By Byron T. GifTord. 
This work presents the most advanced practice 
in central station heating, both steam and hot 
water, and is an invaluable guide, not only to the 
engineer, but to municipaUties and public service 
commissions where district heating is being, or 
will be, used. 208 pages, with 42 figures, includ- 
ing 50 pages of miscellaneous engineering data. 
Size 6 X 9 A in., bound in flexible leather. Price, 
$4.00. 

Mechanics of Heating and Ventilating. By Konrad 
Meier. Including a series of ten charts containing 
data relating to the flow of water, steam and air, 
collected by Mr. Meier during an experience of 26 
years in heating and ventilating work, both in this 
country and abroad. Each of the charts replaces 
a series of tables on the subiect, giving at a glance 
the result of a calculation from any combination 
of factors. 161 pages, illustrated, with ten large 
charts. Size 6x9 in. Price, SS.OO. Separate 
sets of charts, printed on cloth, with lines in dif- 
ferent colors and mounted on boards. Single 
charts, $1.50. Sets of ten charts, $15.00. 

Heating and Ventilating Buildings, a standard 
manual for heating engineers and architects. By 
Prof. R. C. Carpenter. Fifth edition, largely re- 
w-ritten. 577 pages, 277 illustrations, 8vo, cloth, 
S4.00. 

Handbook for Heating and Ventilating Engineers. By 
Prof. James D. Hoffman and Benjamin F. Raber. 
The latest book on this subject. Unusually com- 
prehensive. 320 pages, with 45-page appendix. 
Size 4>4x6K in., bound in flexible leather. Price. 
$3.50. 

Questions and Answers on the Practice and Theory 
of Steam and Hot- Water Heating. By R. M. 
Starbuck. Illustrated. $1.00. 

Ventilation of Buildines. By William G. Snow and 
Thomas Nolan. 83 pages. Pocket size. Con- 
tains a statement of the general principles of ven- 
tilation and of their application to different kinds 
of buildinqs. Boards, 50c. 

Steam Heating and Ventilation. By Wm. S. Monroe. 
Containing formulas and data valuable in the de- 
signing of heating and ventilating plants. Price, 
$2.00. 

Steam-Electric Power Plants. By Frank Koester. A 
practical treatise on the design of Central Light and 
Power Stations and their economical construction 
and operation. 473 pages. 340 ills'. Price, $S.00- 



Light, Heat and Power in Buildings. By Alton D 
Adams, M. E. The purpose of this volume isto 
present in compact form the main facts on which 
selection of the sources of light, heat and power 
in buildings should be based. The problem is to 
determine the kind of equipment that will yield 
the service required at the least cost. 12mo. 
Cloth, $1.00. 

Air-Conditioning. By G. B. Wilson. Being a shori 
treatise on the humidification, ventilation, cooling 
and the hygiene of textile factories — especially 
with relation to those in the U. S. A. With fig- 
ures. 12mo. Illustrated. 143 pages. Price, $1.20. 

Practical Steam and Hot Water Heating. By Alfred 
G. King. Containing over 300 detailed illustra- 
tions. The book is a working manual for heating 
contractors, journeymen steam fitters, architects 
and builders. Describes various systems of heat- 
ing and ventilation and includes useful data and 
tables for estimating, installing and testing such 
systems. 8vo. 367 pages. Price, $3.00. 

Dean's System of Greenhouse Heating, by steam or 
hot water, with formulas for obtaining differeirt 
temperatures, by Mark Dean. Price, $2.00. 

Power, Heating and Ventilation. By Charles L. 
Hubbard, B.S., M.E. A treatise for designing and 
constructing engineers and architects. The whole 
subject of heating is covered, including the heating 
of large institutions with central plants. Space is 
also devoted to electrical matters connected with 
steam plants. 647 pages. Price, $5.00 (three 
volumes in one). 

Notes on Heating and Ventilation. By John R. 
Allen. 152 Pages. 34 illustrations. Size, 4 ?4x 
6H in. One of the new books, brought quite up 
to date, and containing much information to guide 
the intelligent steam fitter in the installation and 
heating and ventilating apparatus. Cloth, $2.50. 

Steam Fitters' Computation and Price Book, abridged. 
By Mark Dean. Price, $2.50. 

The School House. Its Heating and Ventilation. 
By J. A. Moore. 204 pages, illustrated. $2.00. 

A Manual of Heating and Ventilation, for engine«r» 
and architects, embracing tables and formulai 
for dimensions of pipes for steam and hot-water 
boilers, flues, etc. By F. Schumann. Second 
edition, revised and enlaiged. 12mo, $1.50. 

German Formulas and Tables for Heating and Ven- 
tilating Work, especially adapted for those who 
plan or erect heating apparatus. By Prof. J. H. 
Kinealy. Illustrated. Price, $1.00. 

Centrifugal Fans. By J. H. Kinealy. A theoretica 
and practical treatise on fans for moving air in 
large quantities at comparatively low pressure*. 
206 pages. 39 diagrams. Full limp leather pock- 
etbook round comers, gilt edges. Price, $5.00. 

file Principles of Heating. By William G. Snow. 
A practical and comprehensive treatise on Applied 
Theory in Heating. 161 pages. 42 illustrationa. 
38 tables. Size, 6x9 in. Cloth, $2.00. 

Mode.D Sanitary Plumbing, Steam and Hot Wat«. 
By James J. Lawler. 400 pages. 228 illustra 
tions. Size, 6x9 in. This is the latest edition of 
Mr. Lawler's well-known work on this subject- 
Price. $5.00. 
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Ventilation Problems in Hospitals and Schools 

I 

By \V. Oilman Thompson, M. D. 

professor of medicine, cornell university medical college in new 

york city 



One of the reasons for the disagree- 
ment which is so pronounced a feature 
of recent ventilation discussions is that 
very diilerent types of ventilation may 
be made to subserve widely different 
purposes. It should be admitted at 
the outset that a mechanical ventila- 
tion "'system," as it is termed, of some 
sort, is essential to make the atmos- 
phere habitable at the bottom of a 
lOO ft. deep coal mine, in the stoke- 
room of an ocean steamer, or in the 
subterranean stories of the modern 
"skvscraper" building. Yet these are 
not places to which one would refer a 
tuberculous patient on account of the 
exceptional qualities of the air sup- 
plied, as might be inferred from the 
glowing accounts of enthusiasts for 
artificial ventilation systems who de- 
scribe how the air supplied is filtered 
and sterilized and heated or cooled 
and hydrated or dehydrated, etc. 

Two things should be admitted in 
this connection ; namely, that an arti- 
ficial system of some sort is essential 
to support life under such adverse 
conditions ; and. secondly, that those 
working under such systems are, for 
the most part, strong, vigorous per- 
sons whose toleration of undesirable 
conditions is considerable. 



WHEN MECHANICAL VENTILATION 
SYSTEMS ARE DESIRABLE 

There are three other conditions 
under which some sort of a ventila- 
tion "system" becomes desirable : 

1. Occasionally, to change the air 
in closed rooms where dust would be 
particularly undesirable and stagnant 
air would cause deterioration of cer- 
tain stored products, as in large ware- 
houses, the stock-rooms of large li- 
braries, etc. In such places, which are 
only briefly occupied by human be- 
ings, the filtration, humidity and uni- 
form temperature of the air are usu- 
ally of much more importance than its 
gaseous composition. 

2. In many factories, mills, chemi- 
cal works, etc., harmful dusts, gases 
or fumes are evolved incident to the 
particular variety of manufacture, 
which must of necessity be removed 
by stronger air currents than can be 
depended upon from natural sources, 
and forced intake and outflow of air 
must be maintained by artificial 
means. The telephone "central" ex- 
changes also present peculiar condi- 
tions' requiring closed systems of ven- 
tilation, even in summer, on account 
of the serious damage to the delicate 
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electrical apparatus caused by the ad- 
mission of dust. 

3. There is the problem of heating 
and ventilating, with reasonable econ- 
omy, large audience halls, such as 
theatres and churches, where window 
ventilation is obviously impracticable. 
It is this type of ventilation particu- 
larly which has given special impetus 
to the invention of elaborate "sys- 
tems," but, unfortunately, the conclu- 
sions^drawn from the results are often 
indiscriminately applied to totally dif- 
ferent conditions. The persons com- 
posing the audience (presumably in 
health) breathe free outdoor air in 
going and coming, and a two or three 
hours' exposure to even a very unde- 
sirable atmosphere is tolerated with- 
out serious harm. 

It is readily admitted that artificial 
ventilation systems are essential to 
meet such conditions as -those above 
enumerated and with their details the 
present discussion is not further con- 
cerned. 

Questions of vital interest, from the 
medical point of view arise, however, 
when attempts are made to apply the 
artificial systems under totally differ- 
ent conditions; namely, to the sick in 
hospitals, to the developing school 
child, and to those whose occupation 
necessitates long hours 01 sedentary 
work, especially brain work, as in of- 
fices in large buildings, public reading 
rooms, etc. 

Among these, the two first-men- 
tioned classes of persons are in urgent 
need of the very best kind of air 
which can be supplied and, unfortu- 
nately, too often they have the poor- 
est. The hospital patient in a ward 
artificially ventilated and without open 
windows is subjected to an unvarying 
atmosphere (except as it varies in de- 
grees of pollution) both day and 
night, often for weeks together, while 
his respiratory functions are often 
gravely impaired through anemia or 
disease of the lungs or heart. 

The young child at school is called 
upon for exercise of the brain which 
urgently needs the best possible con- 
ditions of respiration and circulation. 
Moreover, the growing child is rela- 
tively much more sensitive than the 



adult to any deleterious influences that 
may affect these vital functions. 

There are two methods of ap- 
proaching the study of the fitness of 
the air supplied by any artificial sys- 
tem which may be crudely tabulated 
as follows : 

METHODS OF STUDYING THE FITNESS 
OF THE AIR FOR RESPIRATION 

/, The physio- II. The physi- 
logical method. cat method. 

The use of the The thermostat 
nose. and thermom- 

, eter. 

Blood pressure Cubic feet of air 
tests. supplied per 

hour. 

Metabolism tests ; Air analyses, 
volume and 
composition of 
expired air. 

Symptom tests, as Hygrometry. 
blood tests, 
headache, indi- 
gestion, dysp- 
noea, etc. 

It will be seen at a glance that 
these two methods are diametrically 
opposite, for the one deals with the 
man, the other with the environment. 
Yet the former method has been so 
much neglected that few reliable data 
are obtainable concerning it, while the 
latter method is supported by volumes 
of highly impressive theoretical cal- 
culations. 

How common it is for trustees 
about to erect a new hospital to ac- 
cept the ventilation plans of the archi- 
tect or mechanical engineer without 
as much as submitting them to the 
medical board for criticism. In a 
large hospital, recently erected in 
New York, the architects were al- 
lowed to install a most expensive 
closed ventilation system despite the 
priests of the medical board, with the 
result that, within a year, it had fallen 
into complete clisuse, and the wards 
are ventilated through open windows, 
in the only rational way. 

THE NOSE A GOOD GUIDE 

The use of the nose, of a reason- 
ably educated nose, as a means of de- 
tecting foul air, is entitled to far more 
respect than it generally commands, 
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and there are those whose faith in 
thermostats and hygrometers is so 
great that they are willing to scoff at 
Nature's instrument ! 

There is a line of trolley cars in 
New York much frequented for long- 
distance rides by the unwashed. Ac- 
cording to the rules of the car com- 
pany, the cars are adequately "venti- 
lated," yet the nose easily distin- 
guishes concentrated odors of many 
kinds' — garlic, alcohol, sour stomach, 
fatty acids, sulphuretted hydrogen, ca- 
tarrhal secretions, etc., which, of 
course, means simply that all the air 
which is breathed through the dis- 
criminating nose has already been 
breathed, and many times breathed, 
by someone else's lungs. 

In another large municipal hospital, 
with which I was connected, a most 
elaborate closed ventilation system 
had been installed, with fans and ex- 
hausts and fancy regulating dampers 
and a huge tower in which the ex- 
haust air was to be blown off aloft and 
scattered to the four winds. It cost 
many tens of thousands of dollars 
and, twenty years ago, we of the 
medical board knew no better than to 
endorse it. One day we began to use 
our noses. We discovered that cer- 
tain odors developed in the wards in 
the early morning (for there w^ere 
twenty-four bowels to be moved each 
morning in each w^ard) were distinct- 
ly noticeable hours after "the entire 
air of the ward had been changed re- 
peatedly," according to the engineer's 
paper calculations. We ventured to 
open the windows for a few moments 
each day — the odors disappeared, but 
the ventilation system was thrown 
sadly out of gear. 

Somehow^ the patients began to 
look better, recoveries were more 
prompt, anemia was less protracted ; 
even the nurses noticed the improve- 
ment and had fewer headaches. 

We grew bolder and, in some 
rooms, where it was possible to re- 
place the closed "system" by steam 
heaters in front of the windows, we 
left the windows open all the time. 
Truly the nose is mightier than tne 
thermostat ! 

Bad smells, of course, do not prove 



that air is irrespirable. Bad smells 
of a certain kind do prove indispu- 
tably thiat the air is not clean air, that 
it is not fresh and that it has been 
inside of someone's lungs already and 
is no more fit to "uolift" an invalid 
or nourish a growing child than food 
which has been in someone's mouth. 

I. Blood Pressure Tests 

A normal blood pressure of between 
130 and 140 millimeters of mercury, 
as measured by compressing the 
brachial artery with special appara- 
tus, is essential for perfect health. In 
a young child this normal pressure is 
about 100 mm. If the pressure falls 
much below this measure, say, below 
100 mm. in the adult or 80 mm. in the 
child, the heart is enfeebled and res- 
piration embarrassed. Very interest- 
ing experiments have been made late- 
ly by a number of observers, showing 
that in diseases such as pneumonia, 
pleurisy, etc., this pressure is mark- 
edly subnormal, whereas it promptly 
rises to normal when the patient is 
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TWO BLOOD PRESSURE TESTS ON PATIENTS 

WITH PNEUMONIA, FROM TIME OF GOING 

INDOORS FROM OPEN AIR (HOOBLER) 

placed on a balcony or roof in the 
open air. 

In the Presbyterian Hospital, New 
York, I have found a difference of 20 
to 30 mm. in patients placed under 
these opposite conditions. In the 
same patient I have repeatedly meas- 
ured a difference of 20 mm. on taking 
the patient to the open air, returning 
him to the w^ard, taking him out 
again, etc. In the fresh air, the cya- 
nosis disappears, delirium subsides 
and many other symptoms promptly 
improve. 

Dr. B. Raymond Hoobler, working: 
in my clinic in the wards of Bellevue 
Hospital, New York, has charted a 
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series of blood-pressure experiments 
of this kind and, with his permission, 
some of them are reproduced here- 
with. They constitute a very con- 
vincing proof of the vahie of fresh air 
in distinction from canned air. 
II. Metabolism Tests 

Tests of the rate of cnemical inter- 
change, i. e., of the nutrition of the 
body, involving oxidation processes. 
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BLOOD PRESSURE TESTS ON PATIENTS SUF- 
FERING FROM LOBAR PNEUMONIA 
(HOOBLER) 
Continuous Line — outdoors. 
Broken Line — indoors. 

as modified by air of different sorts, 
have hitherto been much neglected, 
but with the perfection of modern 
calorimeter apparatus, as adapted to 
human respiration, such tests are be- 
ing made and constitute a very con- 
vincing argument for the admission of 
fresh outdoor air to hospital patients. 
In the case of a patient recently ex- 
perimented upon for me by Drs. 
Hoobler and Burnham. in Bellevue 
Hospital, the following result was ob- 
tained. The patient was left over- 
night in a small room with window 
tightly closed. A pipe was then intro- 
duced through which the patient 
breathed fresh outdoor air while still 
remaining in the closed room. A 
brief supply of this air lasting only 
15 minutes, made no appreciable dif- 
ference, but after the window was 
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BLOOD PRESSURE TESTS ON PATIENT WITH 
PLEURISY AND EFFUSION, MODERATE 

TEMPERATURE (HOOBLER) 
Continuous Line — outdoors. 
Broken Line — ^indoors. 




BLOOD PRESSURE TESTS ON PATIENT WITH 

INCIPIENT PULMONARY TUBERCULOSIS, 

SLIGHT AFTERNOON TEMPERATURE 

(HOOBLER) 

Continuous Line — outdoors. 

Broken Line — indoors. 

left open for a couple of hours, all 
conditions surrounding the patient re- 
maining otherwise the same, the rate 
of metabolism was increased to a very 
striking degree. 

III. Symptom Tests 

Under some conditions, with poor 
ventilation or stagnant air, a variety 
of svmptoms obtain, such as anemia, 
headache, anorexia, etc., or, if they al- 
ready exist from other causes, it is 
found to be impossible to procure bet- 
terment under the influence of poor 
air. The behavior of these symptoms 
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METABOLISM TESTS WITH PATIENT 

BREATHING DIFFERENT 

QUALITIES OF AIR 

constitutes far more convincing proof 
of the real conditions of the air than 
any theoretical computation of the 
number of cubic feet of air supplied 
per hour, hygrometric tests, etc. 

IV. The CO„ Test 

The value of the carlx)n dioxide test 
to determine the fitness of air for 
breathing has been much questioned, 
especially where attempts are made to 
establish legislative standards for fac- 
tory and school ventilation. Origi- 
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nally regarded as of prime impor- 
tance, the test has been discarded by 
many upon the ground that the gas 
when present in reasonable quantity 
is not especially injurious. In fact, 
the present tendency is to substitute 
humidity tests for it exclusively. This 
is based upon a misconception of what 
the test reveals. In all metabolism 
experiments which include analyses of 
the expired air, the CO12 estimation is 
a most valuable index. Moreover, the 
only source of CO2, in an ill-ventilated 
room occupied by human beings 
(apart from that developed in certain 
trades) is the lungs. Hence, CO2 ac- 
cumulation in a ward or class-room 
means that the air has been breathed 
many times over by the occupants, and 
is, therefore, unclean air, just as 
water which has been bathed in many 
times is unclean. 

Carbon dioxide and water are the 
ultimate elements of all the starches 
and sugars. The cereal eaten at 
breakfast is represented in the CO2 
of the afternoon exhalations from the 
lungs. The bread and potatoes eaten 
at dinner furnish the CO, of later ex- 
pirations. COo in the air of a room, 
therefore, when allowed to accumu- 
late, is certain proof that the air is . 
not being renewed fast enough to be 
fresh, and twice-breathed air has no 
"uplifting" power for the invalid or 
growing child. It is not the best air 
obtainable and they should have the 
best. In the same manner indican is 
not especially toxic, but its accumu- 
lation in the urine is an index of the 
formation of other waste products of 
the aromatic sulphuric acid series with 
which it is associated in metabolism. 

When rightly interpreted, then, 
COo estimation has distinct values as 
a ventilation test of room air. I pub- 
lished in the Medical Record of Feb- 
ruary 9, 1907, the results of some very 
careful CO, tests made for me in the 
wards of the Presbvterian Hospital by 
Dr. C. G. L. Wolf. We found that 
w^hen fresh air on the hospital roof 
was practically normal (/. e., 4.06 
parts CO2 per 10,000 volumes of air) 
that in the wards with the most com- 
plete closed ventilation system in full 
operation contained as much as 4.71 



parts CO2, and after twenty visitors 
and four nurses had spent one hour in 
the ward this content rose to 5.13 
parts. 

Immediately thereafter the ward 
windows were open for ten minutes 
only (thereby dislocating the heating 
and ventilation system of the entire 
hospital!) and the CO2 content at 
once fell to 4.34 parts and, although 
on a cold December day, the ward 
temperature fell only 3° F. Does 
anyone believe that an increase of 
more than 20% of CO2 produced by 
the visitors was not a reliable and 
definite indication that they had pol- 
luted the air for the patients? 

V. Physical Tests 

Physical tests of the air comprise 
the use of the thermometer, hygrom- 
eter and barometer, together with es- 
timates of the cubic feet of air sup- 
plied and removed in a given time by 
mechanical means. With them are 
often combined automatic regulators, 
such as the thermostat. As these 
tests imply the use of instruments of 
precision, the results of which may 
be stated in terms of mathematical or 
graphic terms, they are naturally im- 
pressive to the minds of those unac- 
customed to observe the more subtle 
and delicate phenomena of the human 
respiration and circulation. 

Hence the advocates of the ventila- 
tion of hospitals and schools by "sys- 
tems" which preclude the opening of 
windows adduce impressive figures to 
prove the correctness of their views. 
But, on the other hand, experiments 
are being gradually accumulated 
which tend to place direct observation 
of the respiratory and circulatory 
mechanism upon an equally definite 
basis. 

Such experiments have heretofore 
been lacking, but the reference above 
made to the recording of blood pres- 
sure and the phenomena of metabo- 
lism would indicate that the argument 
for fresh air may be far more satis- 
torily stated by the physiological than 
by the physical method. I am con- 
vinced that our present physical 
means of determining the properties 
of the air completely fail in recording 
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its most subtle, yet most important, 
property; namely, thai which every- 
one recognizes for himself, the quality 
called "freshness." 

It is not long since it was confident- 
ly taught that the chemical composi- 
tion of the atmosphere was definitely 
established. Then argon and several 
other elements were discovered in it. 
It is not, therefore, unreasonable to 
believe that there are other physical 
properties than those which we have 
present means of recording. 

Analogy may be adduced in several 
ways. For example, much of the air 
supplied by artificial systems has been 
greatly superheated. In one hospital, 
to my persorfcl knowledge, it was su- 
perheated to 400° F. before being 
conveyed through long metal conduits 
to distant wards. Such air is canned 
air, or roasted air, and has no more 
"uplift" for the invalid or growing 



child than a meal of canned corn for 
the dyspeptic. One can live on canned 
food as the infant can live on ster- 
ilized milk, but such diets do not in- 
crease the resisting- power of the or- 
ganism against disease, and, if per- 
sisted in, may induce scurvy, although 
chemical and physical tests may fail 
to show exactly why this is. 

Mineral waters, whether bathed in 
or drunk at their natural source, lose 
certain subtle properties when bottled 
and transported. Carbon dioxide arti- 
ficially introduced into water for bath- 
ing is a poor imitation of such car- 
bonic waters, for instance, as those of 
Nauheim. 

Air which has been superheated and 
then moistened with steam or water 
spray in an artificial ventilation sys- 
tem is never quite the same as natural 
air. 



{To be continued) 



The Time H^ecfuired to Heat Large 'Btiildings 
to J^ormal Temperature 

By Peter L. Tea, E. E. 
I. 



It is the purpose of this paper to 
develop a relation between the time, 
the temperature of the air in an inte- 
rior, the volume, the various heat 
transmission coefficients of brick 
walls, glass of windows, etc., the air 
leakage coefficient and a quantity R, 
the significance of which will appear 
later. The results will be used to de- 
vise a method by which the amount of 
radiating surface required to heat a 
given interior in a given time can be 
calculated. 

Sir Isaac Newton announced the 
formula for heat transmission, in 
terms of the cross section area A of 
the heat stream, the distance D be- 
tween any two such cross section 
areas perpendicular to the heat stream 
and the temperature difference of the 
two areas. The coefficient K which 
enters as a factor depends upon the 
iTature of the material. 



t (t,^T.) 



The rate of heat flow, as Newton 
wrote it, is : 

— =K-| T,— T, I (1) 

dt 

which formula is used to-day in en- 
gineering problems. A more general 
form of (i) is 

dH dT 

— = K — 

d% dD 

The method of calculating heating 
surface developed by German heating 
engineers and used at present by the 
better class of heating engineers in 
this country, is based upon the actual 
calculation of the rate of heat trans- 
mission, in B. T. U. per hour, through 
exposed walls, windows, etc., in main- 
taining a given temperature inside the 
room, usually 70° F., with a given 
temperature outdoors, usually taken as 
0° F. Values for the rate of heat 
transmission through walls of various 
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thickness, glass, etc., per square foot, 
for 70° F. difference in temperature, 
have been found experimentally. It is 
found that the rate of heat transmis- 
sion is not exactly inversely propor- 
tional to the thickness, and that the 
temperature gradient is not linear, i. e., 



T 




Z 



\ Fig. 1— heat TRANSMISSION THROUGH 
WALLS, ACCORDING TO NEWTON'S LAW 

the temperature drop is not propor- 
tional to the distance of heat flow into 
the wall, as it is shown to be in Fig. i, 
in accordance with Newton's law.* 

For the special case of a good con- 
ductor of homogeneous material as a 
cylindrical rod, well lagged, the law 
of Newton would apply more accu- 
rately. The rate of heat flow is found 
by experiment to be very nearly pro- 
portional to the temperature differ- 
ence maintained on the two sides of 
the wall. 

Hence in our discussion later we 
are justified in adopting Newton's law 
in so far as it agrees with experi- 
ment ; namely, in the form 



dt 



:k(Ti— T2) 



where k includes the area' of the sur- 
face as factor. The room tempera- 
ture will not be uniform, being lower 
than the average 70° F. maintained 
near the walls and windows. But this 
difference is not large, as the air is 
in constant circulation and, besides, 
the calculations will be on the safe 



side, since the transmission will be 
slightly less than calculated. 

The object of the heating engineer 
is to prescribe sufficient heating sur- 
face to heat up the interior to normal 
temperature in a reasonable time, with 
a little margin of heating surface 
above this for safety. The tempera- 
ture regulator will then maintain the 
normal temperature desired, but it will 
be of no value if insufficient heating 
surface is installed. 

AN ACTUAL CASE CONSIDERED 

Let us apply the above method to 
an actual case and calculate the B. T. 
U. per hour which are necessary to 
just balance the transmission heat 
losses. The results will be used later. 

In Fig. 2 the western exposure has 
a window area of 15 X 8 = 120 sq ft. 
The loss in heat per hour, when inside 
temperature is 70° F. and outside 
temperature is 0° F. is 85 B, T. U. per 
square foot of glass surface exposed. 
The heat loss is, therefore, 120 X 85 
= 10,200 B. T. U. per hour. The wall 
area of the western exposure is 25 X 
15 — 120 = 255 sq. ft. The walls are 
12 in. thick, the coefficient is 23, hence 
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*See Dietz-Ventilations and Heitzungs Anlagen. 



Fig. 2— plan OF ROOM USED IN CALCULA- 
TIONS 

the number of B. T. U. transmitted 
per hour is 255 X 23 = 5860 B. T. U. 

Table I, given below, is calculated 
in the same manner. 

With steam at 2 lbs. pressure above 
atmosphere, temperature 230° F., 
there will be, for radiators single col- 
umn up to 26 in. high, 250 B. T. U. 
per hour radiated to the air of the 
room if this air has a temperature of 
70° F. The radiation will be greater 
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Table I 



Room 


Temp. 

Difference 

Deg. F. 


Ex- 
posure 




Surface 
Sq. Ft. 


Coef- 
ficient 


B.T.U. per 
Hour Trans- 
mitted 




70 


N 

N 

W 

W 

S 

S 


Wall 12", 30x15— 160 

Window 20x8 

Wall 12", 25x15— 120 

Window, 15x8 

Wall 12", 30x15—160 

Window, 20x8 


290 
160 
255 
120 
290 
160 

Total.. . 


23 
85 
23 
85 
23 
85 


6,670 
13,600 

5,860 
10,200 

6,670 
13,600 


- 


56,600 











if the room temperature is less. With 
the room temperature at 70° F. and 
outside temperature 0° F.. the 
radiating surface necessary to bal- 
ance the transmission losses will be 

56,600 



250 



226 sq. ft. However, with 



this radiating surface the room would 
never be heated to 70° if we start 
with a temperature lower than this. 

For example, let us assume 0° F. 
in the room. The radiating surface 
will give more than 250 B. T. U. per 
hour per square foot, inasmuch as the 
temperature difference between steam 
in the radiator and the room air is 
70° greater. The difference in tem- 
perature between the room air and 
outside air is less than 70° F. at start. 
Thus the transmission loss is less 
than 56,600 B. T. U. per hour. 

The difference serves to heat up the 
room ; but as the room temperature 
increases, the difference becomes 
smaller and smaller until it is zero at 
70° F. The time rate of air tempera- 
ture increase is smaller and smaller 
and the last increment of time is in- 
finite. Thus the room temperature 
approaches 70° F. but never attains 
this value. 

The time taken to reach a given 
temperature depends, among other 
things to be brought out later, upon 
the thermal capacity of the interior, 
i. e., upon the volume of air in the 
room, which includes the cold air 
which leaks in through doors and 
windows. 



INTERNAL AIR VOLUME NOT USUALLY 
CONSIDERED IN FIGURING RADIATING 
SURFACE 

In figuring the radiating surface no 
account is usually taken of the inter- 
nal volume. It is customary to in- 
crease the various heat transmission 
figures by a percentage, 25 to 35%, 
depending upon the exposure. A well- 
known firm of consulting engineers in 
this country adopts the following per- 
centages for the various exposures : 

South exposure 25% 

West exposure 35% 

East exposure 30% 

North exposure. ...... 35% 

In a paper by Alfred R. Wolff on 
"The Fleating of Large Buildings," 
the following values of percentages 
are given : 

"Ten per cent, where the exposure 
is a northerly one and winds are to be 
counted on as important factors. 

"Ten per cent, when the building is 
heated during the daytime only and 
the location of the building is not an 
exposed one. 

"Thirty per cent, when the building 
is heated during the daytime only, and 
the building is exposed. 

"Fifty per cent, when the building 
is Seated during the winter months in- 
termittently, with long intervals (say 
days or weeks) of non-heating." 

Such values are rather arbitrary 
and no consideration of the volume or 
of the transmission coefficients and 
areas is taken into account. Good re- 
sults are obtained for buildings and 
interiors of usual size. The above 
values were obtained by hard-bought 
experience for such cases. 



THE HEATING AND VENTILATING MAGAZINE 



19 



A recognition, in a crude way, of 
the fact that vohime enters in the 
question is seen from the practice of 
some heating- engineers to bring up 
the total figure for radiating surface 
for the entire building proportional to 
the total volume, the factor of propor- 
tionality being obtained from pre- 
viously designed heating installations 
in similar buildings, where previous 
guess work may not have been of the 
best. When such a condition is met, 
as, e. g., the spacious lower floors of 
a large ofifice building, the practice is 
to add, arbitrarily, a large percentage, 
ioo% or more (more to the north and 
west exposures than to the south and 
east, as a matter of form, not of cal- 
culation), to the heating surface over 
and above that required for covering 
the transmission when 70° F. inside 
temperature has been attained. 

The percentage of increase is di- 
minished gradually, and also arbitra- 
rily, as the upper floors are reached. 
If the total heating surface is finally 
not found to tally per 100 cu. ft. of 
internal volume with other similar 
buildings, the plan is to increase all 
the figures by the required amount to 
make them tally. Thus they fall back 
upon the old, discarded tnethod of fig- 
uring the heating surface by volume. 
A better distribution of the heating 
surface is obtained, however, than if 
figured throughout by volume. 

The above procedure would not be 
necessary if we had a reasonably ac- 
curate method of calculating the per- 
centage to be added in order to heat 
an interior of given volume and archi- 
tecture to 70° F. from 0° F., or any 
other temperature, in any desired 
time. 

So far as the writer knows there 
has not been developed a relation be- 
tween the percentage to be added, the 
internal temperature, the time and the 
various transmission coefiticients (the 
latter including the areas as factors). 
The results obtained by the use of 
such a formula would not be highly 
exact, they would be as accurate as 
the law of Newton is applicable to the 
heating of buildings and based upon 
experimental values of transmission 
figures. The results would, at least, 



be helpful in the guidance of judg- 
ment to an extent which remains for 
actual application and test of the time 
relation to actual interiors to decide. 
We shall assume Newton's law in 
the form: 

dt 



•=k(Ti— T2) 



■(2) 



i. e., the rate of heat flow is propor- 
tional to the temperature difference 
and to the area. The quantity k in- 
cludes the area as a factor. 

The total rate of heat given off by 
the radiating surface, in B. T. U. per 
hour, is: 

dU 

=a(T3— TJ (3) . 

dt 
where t = time in hours. 

T3 = temperature of steam. 

T, = temperature of air of room. 

a T= coefficient for the total ra- 
diating surface, containing the area 
as a factor. 

Similarly, the rate of heat transfer 
to the external air, through the vari- 
ous materials is: 

b (T,-TJ + c (T — TJ + etc = 

s(T,-TJ (4) 

where T^ = external temperature. 
s= (b-)-c+ ) 

The quantities b, c, etc., are the 
various transmission coefficients con- 
taining the areas as factors. 

The excess heat ; i. e., the difference 
between (3) and (4) serves to raise 
the room temperature. 

a(T — TJ — s (T — TJ=Vsd— '. . . (5) 

dt 

Where V=internal volume of room. 

sr=specific heat of air. 

d=:density of air. 
The density of the air we will as- 
sume constant, which is on the safe 
side, if taken at the value when room 
is cold. We will first consider no 
leakage of cold air in and warm air 
out to take place. 

FIGURING A CASE WHERE NO INWARD 

OR OUTWARD LEAKAGE OF AIR TAKES 

PLACE 

Assuming severe conditions, namely 
that T^ = T„ for t = o and integrating 
Equation (5) 
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dl\ 



t=Vsd 



a 

J ZciV~T.)-s(T,-T„) 



Vsd 



a(T-TJ 



Vsd 

t =- logg — 

a + s a(T-T,)-s(T,-TJ 



..(6) 



If the heat given off by the radiating 
surface is barely sufficient, at the room 
temperature 70° F., to balance the 
transmission then from (5) 
- A^t=i= ocasT,^70°F, 

since, then, 

a(T-TJ-s(T— TJ=o 

i. e., the temperature 70° will never 
be reached, though it will be approach- 
ed nearer and nearer. 

For every cu. ft. Vsd = i approxi- 
mately. 

W^HEN THE AIR LEAKAGE IS PROPOR- 
TIONAL TO THE TIME 

There is always leakage in a room 
not provided with positive ventilation, 
of cold air in and warm air out. This 
has a marked effect on the time re- 
quired to heat to a desired tempera- 
ture. 

Assume the leakage proportional to 
the time. Representing the volume of 
the room by V, the volume of the air 
which has been heated in time t, not 
all of it, to the final temperature, will 
be: 

V' = V(1 =oct) (7) " • 

where « depends upon the leakage 
surface and represents the number of 
times per hour that the air of the 
room has been displaced. 

The rate of leakage of warm air 
out is : 



.(8) 



d(Voct) 

-Va 

dt 

This is also the rate of cold air leak- 
age into the room. The total rate of 
heat loss oc'casioned by the leakage is, 
therefore : 

2 V ocsd (T^— To) 

Our equation (5) becomes 
a(T,— T J— (s -f 2 V ocsd) (T,— To) = 

Vsd (9) 

dt 

Integrating, we obtain an expres- 
sion similar to (6) : 



-loge 



a-f s+2V«sd 

a(T— To) 

...(10) 

a(T3— TJ— (s + 2Vasdj(T— To) 

Here, again, if a(T3 — TJ for T^ 
= 70° F., is just sufficient to balance 
the transmission losses plus the leak- 
age losses, At . cxas T^ ^= 70°. 

THE VALUE OF oc 

The value of °^ depends upon the 
total window perimeter and door area. 
The value to be assigned to or. must, 
however, in good part depend upon 
the judgment of the engineer as to the 
structure of the building. A cheap 
structure, as regards windows and 
casings, will necessitate a larger value 
of oc than a good first-class structure. 
An experimental determination of <^ 
could be obtained by making COj 
tests, as were made to determine the 
amount of leakage air into passenger 
cars not provided with ventilating ap- 
paratus, and also to find out how 
much air was exhausted from the car 
by ventilators operating on the aspi- 
rator principle :* 

We will now simplify formulas (6) 

and (10), Let 

a(T— TJ 

R= (H) 

s(T,— To) 

The quantity R represents the num- 
ber which, multiplied by the trans- 
mission loss through the walls, etc., 
gives the value of the B. T. U. per 
hour to be supplied. R represents nu- 
merically I plus the per cent., in deci- 
mal form, to be added above the trans- 
mission figures. 

Equations (6) and (10) become, 
respectively. 



Vsd 
t= log, 

.-a + s 
and 



R 



(T — To\ 
Ts-T^/ 



R 



(12) 



Vsd 

t= log, 

a-|-s-f-2Vocsd 



(T — To\ 
t-tJ 



R— 1- 



2Vsocd 



.(13) 



•Dudley — The Passenger Car Ventilating Sys- 
tem of the Pennsylvania R. R. Co., 1904. 

T. R. Crowder— The Study of Ventilation of 
Sleeping Cars. 
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Consider steam supplied at 4 lbs. 1.45 R 

above atmospheric pressure, tempera- aVasdf 

ture 225° F. ; let T„ = 0° F. and T ^ r_1 

= 70° F., then s 

r/'IiZI!^-^^!^! 4SR ri4i Equations (16) and (17) are in a 

I ^ ^ I ^25 ^ '^ form ready for use. They represent a 

' " relation between the desired quantity 

Since R =.__——=- —-=2.22- ^^^o heat a given interior to 70° F. in 

s(Ta — To) s 70 s any time t, starting with 0° F. internal 

.'. a=.45 Rs (15) temperature with outside temperature 

Equations (12) and (13) become, 0° F. 

respectively, All the other quantities, except- « in 

Vsd 1.45 R (17) which must be assigned a value 

^~'~7, I7iD~^°^''^DZrr *'^^^ using judgment, are obtained or cal- 
culated from the dimensions given on 
the plans of the particular building 

^_ jq„ and from values of transmission co- 

s(l-i-.45R)-(-2Vo<:sd ^ efficients obtained by experiment. 

{To be Concluded) 



The Time Element in Heating Apparatus'^ 

By James A. Donnelly 



70 



The time element in heating appa- 
ratus may perhaps be compared to the 
starting load of an electric motor. It 
would require the determination of 
the thermal capacity of all parts of 
the apparatus, the building and its 
contents, and any air which may leak 
in during the period of initial heating. 

It will thus be seen that there are 
a great many different factors to be 
considered, and that the 
theoretical figuring of the 
time required would be a eo 
very complicated prob- ? 
lem. A recording ther- ^50 
moraeter placed at some 
suitable place within the 
building would, however, 
give the result with com- 
parative accuracy. Of 
course, the outside temperature 
should be noted during the time of 
heating, and due allowance -made for 
its increase or decrease. 

Diagram i gives the record of a re- 
cording thermometer placed upon the 
top floor of a concrete construction 
building in Brooklyn. The fires had 
been banked during the previous 

*Read before the New York Chapter, Ameri- 
can Society of Heating and Ventilating Engi- 
neers, March 12, 1912. 



night, and had been started up so that 
steam reached the top floor at 6 a. m. 
on Thursday, January ii^ 1912. The 
temperature of this floor rose, as indi- 
cated, during the day, until 67° F. was 
reached at 6 p. m. The fires were 
then banked and the temperature 
dropped to 51" F. at 6 a. m. the fol- 
lowing day. The temperature was 
then raised by the heating apparatus 




4Q 



Diagram 1— RECORD OP A RECORDING THERMOMETER 
ON TOP FLOOR OF CONCRETE BUILDING 



during this day to about the same as 
on the previous day. If the curve of 
the first day is extended, it would 
seem as if the temperature would have 
reached 69° F. about 2 a. m. If the 
curve is dropped from the opposite 
end, the indications are that it would 
have reached 69° F. about 2 a. m. the 
previous day. From this, it might be 
deduced that if the building were at 
zero, it would take about twenty-four 
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(hours to have it reach 70° F. As the 
guarantee in this building was only 
for 65° F., it will be seen that the 
contractor's guarantee was fulfilled, 
though this temperature was not 
reached until 3 p. m. the first day and 
2 p. M. the second day. 

Diagram 2 is taken from the chart 
of a recording thermometer which was 
placed in a mill construction building, 
February 23 to 25, 1908, during a 
very cold spell of weather. It illus- 
trates very nicely what often happens 
over Sunday in a factory building. 
This building contained a great deal 
of machinery, as well as metal in the 
course of manufacture, which would 
probably affect, to a considerable ex- 
tent, both its heating and cooling 
curve. 

The chart starts at 68° F. at 6 p. m. 



a temperature of 68'^ 
Monday. 



F. at 6 p. m. 



A METHOD OF FIGURING THE PROBLEM 

The question of the tim.e necessary 
to start up a boiler and complete ap- 
paratus can best be figured by consid- 
ering the individual radiators first. 
The figuring of an individual radiator 
can in turn best be done by consider- 
ing one in which the maximum open- 
ing of the supply valve is supposed or 
intended to be just sufficient for the 
normal condensation when the room 
is at 70° F., with the usual working 
pressure. With this opening and un- 
der this pressure, no steam is sup- 
posed to pass to the return, but only 
the water of condensation. 

Considering the average cast-iron 
radiator as weighing 7 lbs, to the 
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Diagram 2— RECORD OF RECORDING THERMOMETER IN MILL 
CONSTRUCTION BUILDING 



on Saturday, when steam was shut off 
the building. The rule of operation 
of this plant was to allow the building 
to drop to 50° F. before turning on 
steam. This point was reached at 6 
A. M. on Sunday, when live steam was 
turned on, heating the building to 
about 59° F. at II : 30 a. m. 

Steam was then shut off and the 
building cooled down to 48° F. at 11 
p. m. Sunday, when steam was again 
turned on. It was kept on until 6 
A. M. Monday, when it was shut off 
preparatory to starting the engines. 

During the one-half hour that it 
was shut off, it will be seen that the 
temperature dropped about 2°. Ex- 
haust steam was then put on and the 
temperature reached 66° F. at 12 
o'clock noon. During the noon hour, 
while the engines were shut down, no 
live steam was used, and a drop of 4° 
is recorded. Exhaust steam being 
turned on again, the building reached 



square foot, and its specific heat to be 
0.13, the amount of steam required to 
heat the iron from a temperature of 
30° F. to 220° F. would be 0.166 lbs. 
per square foot. If the rate of steam 
supply under normal condensation 
was 0.3 lbs. per square foot per hour, 
this, divided by 60, would give the 
normal rate of steam supply as 0.005 
lbs. per minute. The time required to 
bring the radiator up to the tempera- 
ture will be the initial condensation 
divided by the rate of supply minus 
the average condensation per square 
foot per minute while the radiator is 
heating. 

As the room will rise somewhat in 
temperature during the time the radi- 
ators are heating, the average differ- 
ence in temperature between the radi- 
ator and the room may be taken as 
about 182° F. 

Figuring on this basis, the average 
condensation of the radiator while 
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heating will amount to about 0.00315 
lbs. per square foot per minute. Ap- 
plying the formula, T nr ^f^—^ the 

K.— L, 

result will be 90 minutes for the time 
required to bring the entire radiator 
up to temperature. By changing I 
and C for different temperature, the 
time required may be readily figured 
for any desired temperature. 

CHART SHOWING RESULTS OF CALCU- 
LATIONS 

Chart 3 has been figured in this 
manner and shows the time in minutes 
for heating up a radiator with a room 
temperature from 20° to 70° F, 

The time required to withdraw the 
water of initial condensation may also 
be figured from the same formula if 
the outlet from the radiator is consid- 
ered to be a fixed opening, just suf- 
ficient in size at the difference in pres- 
sure for which the apparatus is de- 
signed, to withdraw the water only 
and no steam. The time in this case 
will be just the same as in the case 
of the steam supply to the radiator. 

The time required to heat up a ra- 
diator where the rate of steam supply 
is considered as two or three times the 
ordinar}^ rate may easily be figured. 

Further figuring along the same 
line will give the time required to 
start up an entire apparatus when 
coal is being burned at such a rate 
thai the heat is being absorbed by the 
water circulation in a hot water appa- 
ratus, or by the evaporation of the 




water in a steam apparatus at the nor- 
mal rate or at two or three times the 
normal rate. • This will, of course, 
mean a greater rate of fuel consump- 
tion than that directly indicated, as the 
boiler or heater will naturally become 
less efficient when the fire is forced. 

SIGNIFICANCE OF COOLING CURVES 

The time element in regard to the 
cooling curve of buildings presents 
one other feature of considerable in- 
terest. The collection of a number of 
cooling curves from the same class of 
buildings would, all other things being 
equal, indicate the difference in the 
rate of air leakage. It might then be 
possible to specify the kind of con- 
struction which would be expected in 
a new building; as one which, when 
heated to 70° F. would not have more 
than a certain specific drop in tem- 
perature in a certain number of hours, 
when the outside temperature was at a 
particular point. This would be an in- 
dication of the value of weather strip- 
ping, in maintaining the temperature 
of a building when heat was shut off. 

Perhaps the usual guarantee that an 
apparatus shall be of sufficient ca- 
pacity to maintain a temperature of 
70° F. in zero weather, in the case of 
a building which is continuously oc- 
cupied, might be modified to a guaran- 
tee that the apparatus shall be capable 
of^ raising the temperature of the 
building from, for example, 50° to 
70° F. in three hours, when the out- 
side temperature is at zero, in the case 
of a building which is occupied inter- 
mittentlv. 



Room TemperafurQ 

Diagram 3— TIME TAKEN TO HEAT RADAITOR 
WITH VARYING ROOM TEMPERATURES 



Coal Bill Higrher with Increased 
Humidity 

With a higher humidity than has 
been customary in the past we can 
doubtless adopt a lower temperature, 
but not with a resulting saving in fuel, 
as has been stated in public prints. A 
simple calculation will demonstrate 
that approximately four times as much 
fuel is required to evaporate the 
water required to produce 50% rela- 
tive humidity at 68° temperature in 
the schoolroom as is saved by reduc- 
ing the room temperature 8°. — D. D. 
Kimball, before the Heating Engi- 
neers' Society. 
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Heating Large Concrete Factory 'Buildings 

PLANT OF THE LEE TIRE AND RUBBER CO., CONSHOHOCKEN, PA. 



One of the reasons for the general 
adoption of concrete construction for 
factory buildings is undoubtedly the 
possibility which it offers of greatly 
increasing the percentage of window 
space, as compared with brick and 
other forms of construction. The re- 
inforced concrete structure serves as 
a frame only, the spaces between the 
columns in many cases being filled in 
entirely with glass surface. 

On account of the greater heat loss 
through windows, both by radiation 
and by leakage, the heating design for 
such buildings must make proper pro- 
vision for this additional loss. 

As for the design of the power gen- 
erating equipment of a modern fac- 
tory, this is largely, and in some cases 
primarily, based upon the demands of 
the plant for heat, both 
for heating the build- 
ings and for industrial 
processes. If a consid- 
erable percentage of ex- 
haust steam can be 
utilized in heating or 
drying coils or in cal- 
endering rolls, vulcan- 
izers, evaporators, dye 
tubs, cooking kettles. 
etc., power may be pro- 
duced on the basis of a 
by-product. In other words, the 
cost of boiler equipment and the 
expense for fuel would necessarily 
be involved in any case to supply 
the demands for heat, and the pro- 
duction of power becomes an inci- 
dent, involving no costs further 
than for engines and generators and 
for the care and attention which they 
must receive. 

In many instances the demands for 
heat are so great that no exhaust 
steam is wasted at any period of the 
year, the exhaust steam being rather 
supplemented with live steam when 
there is an exceptional demand for 
heat, as in the winter. Where, on the 
other hand, the demand for exhaust 
heat during the winter about equals 
the output of the engine, in the sum- 



mer there is generally a certain per- 
centage of exhaust steam which must 
be allowed to escape to the atmosphere 
or be condensed. 

In the rubber mill and rubber goods 
factory described herewith the de- 
mands for heat for warming the build- 
ing and for vulcanizing, drying, etc., 
are so great that all of the exhaust is 
consumed during half of the year or 
more and only a small percentage es- 
capes to the atmosphere even in the 
summer months. This is partly due to 
the fact that the lighting load is much 
less during the season when the least 
heat is required. 

The plant described is that of the 
Lee Tire & Rubber Co., forrnerly the 
J. EUwood Lee Co., of Conshohocken, 
Pa., manufacturers of rubber tires 




RUBBER MILL, LEE TIRE & RUBBER COMPANY 

and inner tubes, trusses, etc. As may 
be inferred from the photographs pre- 
sented herewith, the heating require- 
ments were somewhat more exacting 
than ordinarily, due to the large 
amount of glass surface relative to to- 
tal wall surface. For instance, in the 
large four-story building (the Hector 
Street Mill), which contains a total 
of j[,726,540 cu. ft., there are 44,300 
sq; ft. of glass surface, as against only 
6,328 sq. ft. of concrete wall and 29,- 
800 sq. ft. of concrete roof. The 
maximum heat loss for this building 
was estimated at 4,605,000 B. T. U. 
per hour. 

The heating and ventilating prob- 
lems in this case is made more compli- 
cated still by the. nature of the proc- 
esses carried on in the buildings, in- 
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HOT BLAST HEATER AND PIPING LAYOUTS, HECTOR 
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volving the handling of rubber dis- 
solved in volatile liquids, which, dur- 
ing manufacturing and subsequent 
drying processes evaporate in large 
quantities into the atmosphere. For 
this reason, rather than because of the 
number of occupants, it was consid- 
ered advisable to provide for chang- 
ing the entire air contents of the main 
floors of the buildings every i8 min- 




HOT BLAST HEATING APPARATUS, RIGHT 

HAND END SECTION, SECOND FLOOR 

OF RUBBER MILL, LEE TIRE & 

RUBBER COMPANY 

utes, and of the basement every 22 
minutes. 

The large four-story Hector Street 
Mill is divided at the middle by a fire 
wall, and for this reason among others 
it was considered advisable to provide 
two heating equipments. These are 
exactly alike, each consisting of a 
Green hot blast heater outfit, located 
on the fourth floor and comprising a 
double discharge full housing fan, a 
Positiv-flo steam air heater and a 
horizontal engine. Each heater, which 



is of the Positiv-flo type, contains 80,- 
240 lineal ft. of i-in. pipe and the fan 
delivers 48,900 cu. ft. of air per min- 
ute against a pressure of % oz. per 
square inch. 

The air is taken from a fresh air 
connection extending to the roof and 
is heated to 140° F. In very cold 
weather, however, part of the air may 
be taken from inside the building and 
recirculated, the dimensions of the 
outfit being based on maintaining a 
temperature of 70° F. in the building 
with zero outside, recirculated air en- 
tering the heater at a mean tempera- 
ture of approximately 50° F. 

Another reason for dividing the 
heating equipment in two parts is 
found in the dimensions of the build- 
ing, which is 400 ft. long by 85 ft. 
wide. Each of the four stories is 14 
ft. high. Even as installed over ten 
tons of galvanized iron were required 
in the duct work for this building. A 
large vertical duct leads the air from 
the fan to the several floors, where, 
as may be seen, horizontal branched 
ducts run along the ceilings with out- 
let nozzles on either side to discharge 
the air down against the floor, there- 
by delivering the air into the space oc- 
cupied by the workmen. 

The Rubber Mill is a much smaller 
building, having a total length of 330 
ft., a width of 82 ft., and two stories, 
each 14 ft. high, making the total con- 
tents 658,560 cu, ft. This building is 
also divided by a fire wall into two 
parts, but the two parts are not equal 
and the heating apparatuses installed 
are, therefore, of different sizes. The 
right hand side of the building, having 
a total contents of 416,640 cu. ft., a 
total glass surface of 11,074 sq. ft., a 
total wall surface of 1,582 sq. ft., and 
a roof area of 14,880 sq. ft., was esti- 
mated to require 1,038,000 B. T. U. 
per hour, and, with an i8-minutes' 
change, to require 23,160 cu. ft. of air 
per minute. Using exhaust steam in 
the heater, 3,850 actual lineal feet of 
I -in. pipe were allotted in the hot blast 
heater for heating the air from 50° to 
140° F. which was considered suffi- 
cient to maintain a temperature of 70° 
F. in zero weather. The similar quan- 
tities for the left hand end of the build- 
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ing are: contents 241,920 cu. ft.; glass 
surface, 6,276 sq. ft. ; wall surface, 896 
sq. ft. ; maximum heat loss, 467,000 
B, T. U. per hour. The air required 
for an i8-minute air change is 13,440 
cu. ft. per minute, and to heat the air 
from 50° to 140° F. a hot blast heat- 
ing outfit consisting of a heater of 2,- 
250 actual lineal feet of i-in. pipe and 
a three-quarter housing fan, driven by 
a vertical engine were installed. The 
galvanized iron work for this building 
■weighed three tons. 

All heating and ventilating and 
other heat requirements throughout 
the building are, as far as possible, met 
by the use of exhaust steam. The ex- 
haust from all units is gathered into 
one exhaust main, which leads to a 
Cochrane open heater, in the separa- 
tor of which the steam is purified of 
oil before passing to the exhaust steam 
distribution system. A reducing valve 
provides for furnishing live steam 
when the supply of exhaust is insuffi- 
cient. The small engines driving the 
fans also exhaust through separators 
directly into the corresponding hot 
blast heaters. Exhaust steam is also 
used for preventing freezing of the 
water in the fire protection tank, and 
also for some nearby hot beds belong- 
ing to the proprietors of the estab- 
lishment. 

Most of the radiators, calendars, 
etc., are fitted with automatic air 




HOT BLAST HEATING APPARATUS, LEFT 
END OF FOURTH FLOOR, HECTOR STREET 
BUILDING, LEE TIRE & RUBBER CO. 



valves and the air and water are de- 
livered by the vacuum pump into a 
tank about 10 ft. above the heater. 
The hot blast heaters, however, are 
located at a sufficient height to return 
the condensate by gravity, the drop 
being sufficient to overcome any vac- 
uum which may be carried on the 
system. 

Due to the careful utilization and 
conservation of all condensate and 
drips, very little make-up water is re- 
quired for the operation of the plant, 
the little needed being taken from an 
artesian well. After heating and treat- 
in? with soda ash in the heater the 
boiler feed water is pumped, at a tem- 
perature corresponding to the back 
pressure or vacuum in the heater, 
through a Green economizer of 6,000 
sq. ft. of heating surface into the 
boilers. 

The stack of this plant is 150 ft. 
high, giving a draft of 2 in., and 
serves not only for the boilers but also 
to dispose of the sulphuric acid fumes 
from the rubbed vulcanizers. 

AIR COOLED IN SUMMER 

During the summer, advantage is 
taken of the possibility of using the 
hot blast heaters for cooling the air, 
water from an artesian well being cir- 
culated through the tubes of the heater 
and overflowing into the reservoir. 
This type of heater lends itself excep- 
tionally well to this service, since the 
flow is positive from inlet to outlet. 
The pipes are arranged horizontally 
between two vertical headers and it is 
possible to examine the individual 
tubes and to remove scale or other ac- 
cumulations from the interiors of the 
pipes after taking ofif the covers from 
the headers. 

During the recent exceptionally 
cold weather, the heating of the build- 
ings has been most satisfactory.^ The 
design of the plant as a whole is due 
to Mr. Broadnax, consulting engineer, 
New York, while the hot blast heat- 
ing equipment was designed and sup- 
plied by the Green Fuel Co., of Mat- 
teawan, N. Y. 
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Veniitation as ObserxJed by a City Health 

Tyepartment 

Bv M. T. Stevens 

CHIEF SANITARY ENGINEER, DEPARTMENT OF HEALTH AND SANITATION, 

SEATTLE, WASH. 



An architect or an engineer lays out 
a plan for a heating and ventilating 
system, and though he may be honest 
in thinking that he is covering the 
matter of ventilation at the time he 
is figuring out his plan for heating, 
because he knows that authorities 
agree upon the amount of fresh air 
which should enter a room in order 
to keep the air within a reasonable 
degree of purity, we have found, in 
many instances, that he successfully 
accomplishes the object of an even 
temperature, but entirely forgets the 
matter of the ventilation. 

Take one specific instance in which 
our department had occasion to inves- 
tigate, which was a large public build- 
ing in Seattle in which many people 
congregate daily. Numerous com- 
plaints were received at the office 
about foul air in this building, and 
we were finally requested to make an 
investigation. After a long and care- 
ful survey it was found that the tem- 
perature in most of the rooms was 
what might be termed good, but upon 
measuring the air currents it was 
proved that there was less than half 
enough fresh air entering the room 
to keep the air within a reasonable 
sanitary limit of vitiation ; and with 
further investigation it was discov- 
ered that the ducts for delivering the 
fresh air to the rooms were laid out 
in curves, rather than straight lines, 
which resulted in a cutting down of 
the velocity by "skin friction." The 
factor of friction seemed to have been 
entirely forgotten- by the person who 
laid out the system. 

Again, it was found that the out- 
let for foul air was located almost 
directly below the fresh air inlet. The 
outlets were connected to another sys- 
tem of fans for the purpose of ex- 
hausting the foul air from the room. 
These fans had a capacity of exhaust- 
ing power almost twice as great as the 



fan which supplied fresh air to the 
room. The result was what may be 
termed an enormous "short circuit" 
from inlet to outlet, thus defeating the 
entire function of the ventilating sys- 
tem, and also cutting down the ef- 
ficiency of the heating plant by creat- 
ing a condition of low pressure in the 
room, caused by the greater capacity 
of the exhaust fans. 

Another disagreeable feature of this 
condition of things, which was very 
noticeable in these rooms, was the 
fact that persons sitting still could 
wear their outdoor garments without 
discomfort, and that they were always 
conscious of floor drafts as well as 
any atmospheric change outside. 
This, no doubt, was due to the lower 
pressure in the room, which permitted 
outside air to leak in around windows 
and doors. A properly proportioned 
system would require just the oppo- 
site condition, and the air would have 
a tendency to be forced out around 
windows and doors, thus preventing 
any inflow of cold air. 

Chemical analyses of the air in dif- 
ferent rooms of this building were 
made with the following results : 

Accepting CO2 as an index to viti- 
ation, one room with 140 occupants 
showed, in one part of the room : 3 
ft. above floor, 11.45 parts in 10,000 
parts of CO2; 12 ft. above floor. 16.41 
parts in 10,000 parts of CO, ; 7 ft. 
above floor, 14.47 parts in 10,000 parts 
of COo. The temperature of this 
ropm was 66° F. Relative humidity, 
55/2%. 

Another room of 74 occupants 
showed: 3 ft. above floor, 18.56 parts 
in 10,000; 3 ft. above floor, 19.06 
parts in 10,000; 6 ft. above floor, 15.48 
parts in 10,000 ; showing a remarkable 
condition of vitiation. The tempera- 
ture was 66° F. Relative humidity, 

55%. 

In two rooms large, direct steam 
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radiators had been installed in addi- 
tion to the regular heating" system. 
Upon inquiry it was learned that it 
was impossible to heat the rooms 
without them. The cause for this state 
of afifairs was found to be in the fact 
that an outlet of greater capacity than 
the inlet was located directly below 
the inlet, thus causing a considerable 
short circuit of the air supposed to 
heat and ventilate these rooms, and 
the occupants found it necessary to 
maintain a temperature of about 72° 
F. in order to overcome the draughts 
from around the doors and windows. 
Not only was the purpose of the regu- 
lar heating and ventilating systems de- 
feated, but the cost was increased. 

Dishonest contractors who have 
knowingly installed inefficient heating 
and ventilating systems, have been 
known, when the test of the system 
was to be made for the benefit of the 
owners and architects, to have men 
stationed in the plenum chamber for 
the purpose of juggling the valves in 
such a way that an entirely inefficient 
■system might appear to conform with 
the specifications. 

It might be well to say right here, 
with due respect to all honest contrac- 
tors, that all ventilating and heating 
systems should be tested by compe- 
tent, unbiased engineers, without any 
aid from the contractor, thus insuring 
an honest test of the system, and to 
this no honest contractor should ob- 
ject. 

ANOTHER EXPERIENCE 

Let us cite another experience, in 
connection with the public schools of 
Seattle, and I wish to say that the 
conditions found here do not differ 
from those that may be found in the 
schools of any city of the United 
States, and I am confident that a 
widespread investigation would bear 
me out in this statement.' 

Using CO„ as an index of vitiation, 
a great many samples of air were 
taken from dififerent parts of our 
school rooms, and it was found that 
the amounts of CO, per 10,000 parts 
varied greatly. The velocity of the 
air entering the rooms was measured 
and it was found in most instances 



that there was more air delivered 
than was actually necessary in order 
to maintain a proper condition ; and 
yet the CO2 content was abnormally 
high. We adjusted the speed of the 
fan and regulated the valves so that 
the proper amount of air should be 
delivered to each room, and again 
tested the air, and found that the 
CO2 content did not materially 
change. 

Evidently, something was wrong. 
Upon thinking the matter over, it was 
decided that the cause of this condi- 
tion of things was an improper dis- 
tribution of the air about the room. 
It was therefore suggested that a de- 
flector be made according to a descrip- 
tion which was given the engineer in 
charge of such work in the schools, 
and he had such a deflector made, with 
several vanes radiating so as to divert 
the air currents to dififerent parts of 
the room. 

After the apparatus was installed 
the school was again visited and it 
was found that the tinsmith who made 
the deflector, being of an artistic tem- 
perament, had introduced curves in 
the vanes and made them parallel to 
each other, contrary to the instruc- 
.tions given him. It was easily seen 
what the efifect would be, and upon in- 
quiry of the teacher in one room we 
were told that she could notice a 
vastly higher temperature in one part 
of the room, which bore out our sus- 
picions, as did further tests of the air 
for the COo content. 

The vanes of the deflector should be 
flat and should radiate to the different 
parts of the room, and must not be 
parallel, but at different angles, so 
that the air currents will be sure to 
reach every part of the room. 

USE OF CHARTS SUGGESTED 

It was then suggested that charts be 
made, giving the angle of the vanes 
for these divertors, depending upon 
the location of the fresh-air inlet in 
the room. That is, the charts would 
not be the same for every room, as 
the fresh-air inlet is sometimes located 
about the center of a wall and some- 
times at one side, either way, of the 
center. 
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The method in which these charts 
were calculated is thus : 

Lay out a plan of the room in which 
the divertor is to be used, upon a 
piece of paper, to scale. Then locate 
the fresh-air inlet in its proper place 
upon the plan, divide the face into six 
or seven equal spaces, then draw a 
line diagonally from corner to corner 
of the room, and divide this line into 
as m.any spaces as the number shown 
on inle! opening. Connect points to- 
gether by drawing lines between the 
two. The angle of the vanes for the 
divertor can be measured upon the 
plan. The vane at the smallest angle 
should be curved so as not to cut 
down the velocity of the air current 
too abruptly. These charts may be ■ 
numbered, and as one is needed for 
a room it may be ordered by number 
and chart submitted, thus avoiding 
mistakes. 

BAD CONDITIONS FOUND IN MOVING 
PICTURE SHOWS 

There have been very few com- 
plaints to the Seattle Department of 
Health and Sanitation from patrons 
of these places, and yet we have made 
air analyses from every moving pic- 
ture place in Seattle and found that 
very few gave good results from a 
COo standard. The range of CO2 re- 
sults from all shows in the city was 
from 6.26 parts in 10,000 to as high 
as 34.5 parts in 10,000. At the time 
these analyses were made there were 
only six show places which showed 
below 10 parts in 10,000, only 17 be- 
low 15 parts, and the balance went 
from 15 parts to 34. However, there 
were only three which went above 
20 parts. In some of these places 
fans were installed, but poorly placed, 
and others were not working at all. 

To show what a fan, properly 
placed and of the proper capacity will 
do, we will cite one particular in- 
stance. Upon first analysis the air 
was found to contain 13.44 parts of 
COo in 10,000 parts. After a 20-in., 
direct current, direct connected disc 
fan was installed and in operation, an- 
other analysis was made, which 
showed only 6.80 parts in 10,000, 
which is almost ideal and really better 



than the average school or theatre in 
any city. Most of these shows are 
located in places v^^hich were built for 
store purposes and have very low 
ceilings, and have absolutely no way 
of ventilating except as the air leaks 
in around doors or windows, which, 
of course, has absolutely no consider- 
able influence upon the air in the 
room. 

The greatest difficulty met with in 
ventilating these places is that of pre- 
venting drafts, due principally to the 
low ceilings. Therefore, any law or 
ordinance made to control these places 
should be very carefully handled so 
that it would not only be a question of 
a given quantity of fresh air of a 
stated temperature, but the method of 
delivering the air, as to velocity, 
should be given some attention. This 
could be done by a system of ducts 
arranged in the ceiling to openings in 
different parts. With caps to prop- 
erly diffuse the air, the foul air could 
then be taken off under the chairs in 
the floor. In this way a large quan- 
tity of fresh air at very low velocity 
could be delivered, and thus objection- 
able drafts could be avoided. The 
number of inlets or outlets could be 
fixed by the number of chairs. 

This brings us back to what was 
said before, that it is not alone neces- 
sary to supply a given quantity of 
air, but the method of distribution 
must enter as a most important fea- 
ture of every plan. In the writer's 
opinion, the subject of ventilating the 
moving picture show is of vast im- 
portance and should be taken up and 
carefully handled by every Health 
Department all over the United 
States. The mistake of being too 
hasty in passing laws on this subject 
should not be made. Careful consid- 
eration of the matter is bound to give 
good results. 

UNIQUE METHOD FOR TESTING VENTI- 
LATION OF STREET CARS 

The proper ventilation of street 
cars has not been given the amount 
of consideration its importance de- 
mands. The Department of Health 
and Sanitation of Seattle has recently 
made many analyses of air from street 
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cars, observed under different condi- 
tions as to the number of monitor 
deck windows were open, and has 
almost come to the conchision that the 
ventilation of the cars is practically 
in control of the operator in charge, 
by simply adjusting the ventilating 
sash along the monitor deck. 

It is our purpose in the near future 
to endeavor to discover the amount of 



ventilation, as to quantit}' of air which 
passes through these monitor deck 
windows while the car is traveling at 
different rates of speed. This, we 
think, will be done by having a box 
constructed to represent that portion 
of a street car, and in connection with 
a fan, run at different velocities, we 
expect to be able to determine the 
result very satisfactorily. 



The EfJ-ect oj- Water Vressure in Tre-Ventin^ 

the Transmission oj' Heat J'rom Steam 

Throtigh StirJ-aces 

By O. M. Row 



A paper on the above subject, pre- 
sented by O. ]\I. Row^ at the last 
meeting of the Institution of Heat- 
ing and Ventilating Engineers had 
reference to the use of steam in 
heating the water supply for a pub- 
lic building. The author stated that 
he had been perplexed at times to 
note a variable efficiency in the heat 
transmission from the team to the 
water and had come to the conclu- 
sion that the head pressure on the 
w^ater side seriously aft'ected the 
heat transmission from the team. 

Low pressure steam had ordinari- 
ly been used for this purpose, prob- 
ably through fear of putting too 
great a tax on the strength of the 
apparatus. This, concludes the au- 
thor, is a false policy. According 
to the tests which he conducted, the 
heating efficiency of steam heated 
surface goes up in proportion to 
the steam pressure, and high pres- 
sure steam also means a much more 
compact apparatus. 

In his paper the author described 
at length some tests he had made in 
wdiich a very steady hydraulic load 
w^as maintained on. the water side. 
The tests commenced with lOO lbs. 
steam pressure and 5 lbs. water 
pressure. The water pressure was 
then gradually increased to 100 lbs. 
and conditions noted at intervals 
during the increase. This series of 
tests showed that as the head pres- 
sure of the water was increased the 



efficiency of the steam surface in 
transmitting the heat units fell oflE 
considerably. 

Another series of tests was made 
with steam at 50 lbs. pressure, start- 
ing with a water pressure of 5 lbs. 
and running up to 50 lbs. This pro- 
duced a similar curve up to the 
point of 50 lbs. water pressure. 
From that point up to 100 lbs. water 
pressure, there seemed to be little 
effect one way or the other. A third 
series of tests was made with steam 
at 25 lbs. pressure and water from 
5 lbs. to 50 lbs. pressure. 

The following tables give the 
steam pressures in pounds per 
square inch on the w'ater side, the 
water inlet and outlet temperatures, 
the time taken to fill the tank con- 
taining 25 gal. of water, and the 
equivalent rate in gallons per hour. 

As a result of the tests, it was 
found that the heat transmission 
followed a curve until the point was 

Table Showing the Efficiexcy of Heat- 
ing Surface at Various Steam Pres- 
sures. 



Steam pressure in lbs. 
per square inch .... 



Quantity of water 
raised from 50° to, 
180° F. in gallons' 
per square foot of 
Row's tube heating! 
surface per hour . . . |35 



10 



42 



15 



56 



20 



25 



30 40 



62 80 93 



103 
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Results of Tests Showing Effect on Heat Transmission of Different 

Steam Pressures and Water Heads 



Steam 

Pressure in 

Lbs. Sq. In. 

on Cover 



Pressure 

in Lbs. 

per Sq. In., 

Water 



Water 

Inlet 

Temp., 

Deg. F. 



Water 

Outlet 

Temp., 

Deg. F. 



Time Taken 
to Fill Tank 



Gallons 
per Hour 



100 Lbs. Steam Pressure 











Min. 


Sec. 




100 


5 


80 


180 


7 





214 


100 


10 


80 


180 


8 


30 


176.5 


100 ^ 


15 


80 


180 


9 


50 


153 


100 


20 


80 


180 


10 





ISO 


100 


35 


80 


180 


13 


45 


109 


100 


50 


80 


180 


■ 16 





93.7 


100 


65 


80 


180 


17 


45 


84.5 


100 


80 


80 


180 


18 


10 


82.5 


100 


100 


80 


180 


18 


15 


82 



50 Lbs. Steam Pressure 



50 


5 


80 


180 


12 


10 


123 


50 


10 


80 


180 


16 





93.7 


50 


15 


80 


180 


16 


45 


89.5 


50 


20 


80 


180 


18 





83.4 


50 


35 


80 


180 


27 





55.5 


50 


50 


80 


180 


28 





53.5 


50 


65 


80 


180 


28 





53.5 


50 


80 


80 


180 


26 


15 


56.6 


50 


100 


80 


180 


28 





53.5 



25 Lbs. Steam Pressure 



25 


5 


80 


180 


32 


50 


45.7 


25 


15 


80 


180 


40 


30 


37.0 


25 


25 


80 


180 


44 





34.0 


25 


50 


80 


180 


44 


30 


33.8 



reached where the water pressure 
became equal to the steam pressure. 
After that, any rise in the water 
pressure did not seem to produce 
any decrease in the heat transmis- 
sion. 

For instance, in the too lbs. steam 
pressure test, with a head of 5 lbs. 
per square inch on the water side, 
the rate in gallons per hour of wa- 
ter heated to 180° F. was 214. This 
rate fell rapidly as the water pres- 
sure was increased until, at 100 lbs. 
water pressure, the curve merged 
into a horizontal line. Moreover, 
the decrease was very rapid at the 
beginning, becoming gradually less 
as the water pressure approached 
100 lbs. 

As to the 50 lbs. steam pressure 



tests, with the exception of one re- 
sult, namely, the one at 80 lbs. wa- 
ter pressure, the curve became ap- 
proximately a horizontal line at the 
point of 50 lbs. water pressure. 

In the third case, that of the 25 
lbs. steam pressure tests, the curve 
gradually fell until 25 lbs. water 
pressure was reached, after which a 
horizontal line was maintained. 
From^iis test it would seem that 
the decrease in the rate of heat 
transmission ceased when the water 
pressure equalled the steam pres- 
sure. 

The author's theory, based on the 
results of the tests, is that, with a 
low water pressure and a high 
steam pressure, minute steam bub- 
bles are formed on the water side of 
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the tubes which aid the transmis- 
sion of heat from the steam to the 
water. For he states as his assump- 
tion that, as the point at which the 
decrease in efficiency ceased was the 
point where the possibility ceased of 
the steam within the tube producing 
steam bubbles on the outside of the 
tube, therefore the decrease in ef- 
ficiency was due to a gradual re- 
duction, as the pressure increased 
on the water side, of that propor- 
tion of the tube which was capable 
of producing on its surface, on the 
water side, minute steam bubbles. 
This, the author added, must be tak- 
en as a theory capable of clearer 
light on further investigation. 



Trouble With a Swimming Pool Heating 
Apparatus 

An interesting experience in connection 
with the use of a hot water boiler for 
heating a swimming pool was reported 
by Edward S. Mobley at the recent meet- 
ing of the heating engineers' society. In 
the case in question the water was heated 
by a hot water circulating boiler set at 
one end of the pool. The water was cir- 
culated around to the other end of the 
pool and entered the pool near the top, 
returning to the boiler from the end of 
the pool nearest the boiler, The top of 
the boiler was about i ft. below the water 
level in the pool. 

In about 2^/^ years from the time of the 
installation, the circulating pipe began to 
leak and Mr. [Mobley was called in to 
repair it. The owners wanted him to 
connect the suooly pipe to the swimming 
pool near the same end near which the 
heater is located, so as to save the tear- 
ing up of the cement pavement sur- 
rounding the pool, and then carry the 
pipe down near the bottom of the pool, 
with outlets at different points along the 
bottom of the pool. Mr. Mobley refused 
to do it that way, knowing that it would 
give trouble, but another party under- 
took to do it that way, running the pipe 
along the bottom to the center of the 
pool, grading it up from the starting 
point and letting the wafer out in a series 
of jets. 

The next day the owners had to buv 
a new boiler. They did so and started up 
again. Now they have still another boiler 
to buy and the trouble has not yet been 
remedied. Mr. Mobley stated it as his 
opinion that there will continue to be 
trouble until the pipe is removed or an 
air valve be inserted at the high point. 



Unique Cold Air Shield for Direct Ra- 
diators 

One solution of the problem of secur- 
ing fresh air with a simple form of heat- 
ing apparatus was described by Edward 
F. Stevens before the American Hospi- 
tal Association and is shown in the ac- 
companying illustration. The air is 
brought in directly behind the radiator 
and a removable shield is placed as 




COLD AIR SHIELD FOR DIRECT 
RADIATOR 

shown to deflect the air current upward. 
On a still day this shield might not be 
necessary, but in the case of a heavy 
wind, especially with a low outside tem- 
perature, the shield is found useful in 
counteracting any air currents that pass 
the radiator before becoming heated. As 
arranged the shield may be easily re- 
moved for cleaning purposes. 



National Conference on Industrial 
Hygiene 
Papers on "Temperature and Humid- 
ity in Factories," by Royce W. Gilbert, 
Boston; "Air Impurities, Dust, Fumes, 
and Gases." bv Charles Baskerville, Col- 
lege of the City of New York; "Effects of 
Air Conditions upon Health of Workers," 
by George M. Price, medical director of 
the Factory Investigating Commission of 
New York State, and on "Psychological 
Factors in Human Efficiency." by Hugo 
Munsterberg. of Harvard University, will 
be read at the forthcoming Second Na- 
tional Conference on Industrial Diseases, 
to be held in Atlantic City, N. J., June 
3-5, 1912. The conference is under the 
auspices of the American Association for 
Labor Legislation. A feature of the 
meeting will be an industrial hygiene ex- 
hibit. 



Central Supply Association has moved 
its headquarters in Chicago to Suite 
1915. Citv Hall Sauare Building, 139 
North Clark St.. an announcement to 
that effect havins: been received from the 
secretary, Paul P. Blatchford. 
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IN RESPONSE to a query ex- 
pressed in these columns recently 
as to how long it takes to heat a 
building from a given outside tem- 
perature to 70° F., we are enabled to 
present in this issue two articles on 
this subject, one giving some prac- 
tical observations and the other treat- 
ing the problem from a theoretical 
standpoint and written, it may be 
added, in direct response to our 
query. As soon as additional obser- 
vations, which are now being made, 
are at hand, it will be possible to 
make a very interesting comparison 
by checking the theoretical results 
with those actually obtained in speci- 
fic cases. 



of the building. This problem, gen- 
erally known as a study of the "neu- 
tral zone," is treated in a most in- 
teresting manner in a paper read be- 
fore the French society of heating 
engineers. The paper has been espe- 
cially translated for The Heating 
AND Ventilating Magazine and will 
appear in the next (June) issue. 



BLOOD pressure tests, as an in- 
dication of the fitness of the air 
in which the subject is living, has a 
sound of novelty to most heating en- 
gineers and is easily the striking fea- 
ture of Dr. W. Gilman Thompson's 
discussion of "Ventilation Problems 
in Hospitals and Schools," which 
commences in this issue. Moreover, 
the fact that he and others in similar 
capacities, have the veto power over 
the use of expensive and elaborate 
heating and ventilation systems re- 
veals a situation of the most pressing 
importance in its possible bearing 
upon the future of the industry. 

Dr. Thompson has a happy faculty 
of being able to sum up and express 
tersely the arguments of those op- 
posed to present methods of heating 
and ventilation and in this respect 
alone, if in no other, his paper would 
well servo, as a working basis on 
which the engineering and medical 
professions could get together and 
formulate a further course of pro- 
cedure. 




ANOTHER problem of deep in- 
terest to heating engineers is 
that connected with the air pressures 
in tall buildings, especially those con- 
taining "stair cages," as the French 
call them, or other large spaces ex- 
tending more or less towards the top 



^WING to the severity of the 
past winter, in which the heat- 
ing season was prolonged, in many 
sections, through the month of April, 
arrangements have been made for 
publishing the weather charts for 
April, instead of concluding them 
with the March records, as has been 
our custom. 
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The Art of Vacuum Cteanin^ 

III. 

a practical discussion of present methods and appliances 

By Austin H. Hart 
(Continued from April issue) 
Testing 

PIPING 



Piping- should be tested with an 
air pressure equal to 15 in. of vacu- 
um immediately after erection, and 
the completed system should hold 
15 in. of vacuum with all outlets 
closed. During the test under vac- 
uum no agitation should take place 
in the wet tank or in the event wet 
tank is not used, a glass "U" tube 
filled with water should be placed 
in the air line near pump, for the 
purpose. 

separators 

Separators should be tested by 
scattering evenly over a given floor 
space a compound consisting of 50% 
bolted wheat flour, 40% fine sand 
and 10% powdered charcoal. This 
should be picked up by the cleaning 
appliance, and the operation repeat- 



same being connected with the first 
separator, this outlet having suf- 
ficient area to permit the flow of air 
through the same during the opera- 
tion of the exhauster, without main- 
taining any vacuum in the separat- 
or. A gate valve with a galvanized 
iron funnel should be attached to 
this outlet. With the balance of the 
system closed tight, the gate valve 
should be adjusted so that the vacu- 
um in the separator will show 6 in., 
9 in., 12 in., and the exhauster 
should be capable of handling 40 
cu. ft. of free air or air at at- 
mospheric pressure per each appli- 
ance to be used (that is, if the sys- 
tem is to operate two appliances, 
its capacity should be 80 cu. ft. of 
free air, and so on up), while at 
the same time maintaining 12 in. of 
vacuum in the first separator, or 50 
cu. ft. of free air while maintaining 



ed four times. If the reciprocating . . ^ ... 

type of exhauster is used, it is_ to be VJ':1:Z^^^!!ISL^Z ?-'L jJlV 
opened, and an^- dust found in the 



air while maintaining 6 in. of vacu- 



pump should be sufficient ground 
for the rejection of the separator or 
separators. If the fan or rotary 
type is used, the exhaust pipe be- 
yond the exhauster should be dis- 
connected and a large bag of fine 
cheese-cloth dampened with water 



um. The volume of air handled 
should be determined by an anemo- 
meter or Pitot tube or other test, 
made in the mouth of the funnel. 

The above mentioned method of 
testing has been adopted by the U. 
S. Government engineers and is, 



and wrung out should be securely without doubt, the only proper and 

scientific method of finding the ef- 
ficiency of any vacuum system, and 
whether the exhauster meets the re- 
quirements of the specifications. 



fastened over the end. of the exhaust 
pipe during the operation of the sys- 
tem, as specified above, and at the 
end of the test, the inside of the 
bag should show no indication of 
dust having passed the separators. 

exhausters 



incorrect method 
Comparative tests of various vacu- 
um svstems have recentlv been 



An outlet should be provided in made by well-known architects and 



the vacuum main previous to the 



engineers by noting the amount of 
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vacuum maintained at the exhauster 
and the amount of vacuum main- 
tained at the ends of different 
lengths and sizes of hose used by 
these various systems, together with 
readings as to the amount of horse- 
power employed by such exhausters 
at the time. A test of this charac- 
ter in no way shows the relative 
merits of various systems or the ef- 
ficiency of their exhausters. It 
merely ^shows the loss of vacuum 
due to friction of the air in passing 
through different lengths and sizes 
of pipe and hose and proves the 
well-known fact that the larger the 
pipe and hose, the less the frictional 
loss. 

This leaves the main question still 
to be determined, namely, as to the 
amount of free air or air at at- 
mospheric pressure that the ex- 
hauster handles while maintaining 
the desired vacuum to be used in 
cleaning and the horse-power con- 
sumed in this work. There is no 
question but that the larger the pip- 
ing and hose, the higher will be the 
vacuum shown at an open orifice of 
less diameter than the hose at the 
end of said hose, in relation to the 
vacuum maintained at the exhaust- 
er. However, when an appliance is 
attached to a hose, whether the hose 
be I or 2 in. in diameter and this 
appliance is more or less sealed dur- 
ing the operation of cleaning a car- 
pet or rug, the vacuum at the end 
of the hose is increased and will 
more nearly equal the vacuum main- 
tained at the exhauster, regardless 
of the hose diameter. Therefore, 
the advantages of the large hose are 
not so appreciable when an appli- 
ance is being used as it would ap- 
pear when the hose is open to the 
atmosphere. 

The size of pipe and hose can al- 
ways be determined by the architect 
or engineer and so stated in the 
specifications, and such size pipe 
and hose can be used in connection 
with any first-class vacuum system. 
However, the architect or engineer 
in determining these sizes, should 
•carefullv consider the cost of instal- 



lation and maintenance of large pipe 
and hose ; also the inconvenience of 
handling large hose in connection 
with the cleaning appliances. Also 
whether the advantages of less pipe 
friction in the large hose, when an 
appliance is actually in operation 
will warrant the use of such hose 
with the attending inconvenience 
and expense, especially in view of 
the fact that years of experience 
have proven that a high vacuum 
with fair size piping and i in. hose 
produces the best results, on ac- 
count of the fact that we have a 
very high velocity in the passage of 
the air through the pipes, which ma- 
terially lessens the tendency for the 
dust and dirt to settle in horizontal 
runs and cause obstructions there, 
as well as in the risers and turns of 
the piping system. 

The claim has been made that 
high vacuum is destructive to car- 
pets, rugs and fabrics to be cleaned. 
This is a falsity in that the rush of 
air in cleaning is up through the 
nap of the carpet and in the same 
direction as the nap extends, so 
when the cleaning tool is being 
passed over carpet, rug or fabric, 
this rapid inrush of air into the 
cleaning appliance on a high vacu- 
um, as heretofore explained, has a 
tendency to break the suction of the 
appliance on the surface of such 
carpet, rug or fabric and will not 
pull as hard on such surface as 
where a low vacuum is maintained 
and a very limited amount of air 
passes into the appliance. 

AUTOMATIC UNLOADER 

Every exhauster should have an 
unloading device able to automat- 
ically control the amount of air dis- 
placed by the exhauster, and at no 
time^hould more air be displaced 
than is required for the appliances 
that are in use. For instance, an 
exhauster has a capacity of operat- 
ing five sweepers, each of 40 cu. ft. 
of free air displacement, while main- 
taining 12 in. vacuum. Only two 
sweepers are being used, in which 
event the machine will merely dis- 
place 80 cu. ft. of free air and the 



THE HEATING AND VENTILATING MAGAZINE 



37 



I20 cu. ft. of free air, which would 
ordinarily be displaced by the ex- 
hauster, should be by-passed or ar- 
rangements made to reduce the dis- 
placement of the exhauster, thereby 
using only such power as is neces- 
sary to displace the air that is used 
by the appliance in operation, the 
unloader saving a very considerable 
amount in power consumption, es- 
pecially in large installations. The 
old method was to use the ordinary 
relief valve on the exhauster. This 
prevented the vacuum increasing 
when some of the appliances were 
not in operation, but the exhauster 
at all times displaced air to its full 
capacity and there was no saving in 
the power consumption. 

SCRUBBING AND DISINFECTING 

There are now systems so con- 
structed that floors may be scrubbed 
at the same time that dust removing 
appliances are being used. The wa- 
ter for scrubbing may be taken from 
the water service of the building. 
Scrubbing appliances are provided 
so that this water may be run on the 
floors and taken up by vacuum by 
the mere pressing of a lever on the 
handle of the appliance. The amount 
of water used on the floor and the 
time that it remains is under the 
control of the operator doing the 
scrubbing. 

With these systems one line of 
hose and appliance is used in scrub- 
bing and disinfecting so that the ap- 
paratus used in scrubbing is as con- 
venient for handling as that used in 
carpet sweeping. 

There are systems that not only 
distribute the water, but perfectly 
dry the floors without streaking and, 
due to the construction of their sep- 
arator, are able to collect dust and 
dirt with one or more sweepers 
while using the scrubbing device, 
an automatic pump on the side of 
the vacuum exhauster automatically 
discharges into the sewer the wa- 
ter collected during the process of 
scrubbing, maintaining a given level 
of water in the separating chamber. 



APPLIANCES 

Limited space will not permit us 
to go into this subject in detail, but 
the prospective purchaser cannot be 
too careful in investigating the ap- 
pliances that are offered with the 
various systems. One should con- 
sider the relative merits of these ap- 
pliances and their adaptability to 
the uses they are to be put to in the 
particular installation. 

We submit herewith a general form 
of specification for a vacuum cleaning 
installation, which we feel will meet 
every requirement to securing a first- 
class installation and one which will 
give the various manufacturers of vac- 
uum cleaning systems an opportunity 
to offer a proposal in fair competition. 

SPECIFICATIONS FOR VACUUM CLEANING 
SYSTEMS 

1. General Description. — This contract 
is to include the furnishing and installing 
of a complete vacuum cleaning system for 
the removal of dust and dirt from rugs, 
carpets, floors, stairs, walls and other fix- 
tures and furnishings throughout the build- 
ing, and for conveying said dust and dirt 
to suitable receptacles located in the base- 
ment where indicated, and is to include 
all necessary cleaning tools; hose, piping, 
separators, exhausters, motor, engine, etc., 
to make, a complete working system. 

2. The system may be designed to op- 
erate under either a high vacuum, a me- 
dium vacuum, as hereinafter described. 

3. Air Exhausting Plant. — Furnish and 
erect where shown on drawing, an im- 
proved air exhausting apparatus of ample 
capacity to operate the system, without 
overload, under the test conditions here- 
inafter specified. 

4. Capacity. — The plant to consist of 
one unit of capacity to operate clean- 
ing tools at one time on the following 
basis : High vacuum system, 40 cu. ft. of 
free air a minute per cleaning tool while 
maintaining 12 in. vacuum; medium vac- 
uum system, 50 cu. ft. of free air a min- 
ute per cleaning tool while maintaining 9 
in. vacuum. 

5. Exhauster. — The exhauster is to be 
of approved construction and may be 
either a reciprocating or a rotary type 
pump, having a positive displacement, or 
a multi-stage centrifugal fan-type ex- 
hauster. 

6. Reciprocating Type. — The reciprocat- 
ing exhauster shall be so designed that the 
clearance shall be reduced to the mini- 
mum and exhauster so constructed that it 
will handle the volume of air required at 
the specified vacuum with the least pos- 
sible loss, and the valves are to operate 
smoothlv and noiselessly. 
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7. Rotary Type. — The rotary exhauster 
shall be so designed and constructed that 
access may be had to all moving and 
wearing parts. 

8. Centrifugal Fan Type. — The centrifu- 
gal fan exhauster to be so proportioned 
and constructed as to handle the volume 
of air required at the specified vacuum 
with the least possible loss. The housing 
shall be of cast iron, made in sections, 
with hand holes for access to all interior 
moving parts. The housing must be air 
tight. 

9. Approved devices must be provided 
for proper lubrication. 

ID. Bearings. — The journal boxes shall 
be plain bearings, lined with anti-friction 
metal, and must be of such proportion as 
to operate at maximum speed and load 
without undue heating. 

11. Base Plate Foundation, etc. — Pro- 
vide suitable base plate to rigidly support 
the exhaust and its motor or engine as a 
unit. 

12. Provide suitable foundation of brick 
or concrete, to which the base plate shall 
be firmly anchored. Foundation of such a 
height as_ to bring the working parts of 
the machine at the most convenient level 
for operating purposes. 

13. Speed. — The reciprocating pump 
shall operate at an average piston speed 
not exceeding 200 ft. per minute, except 
when said pump is provided with me- 
chanically moved valves, it shall operate 
at an average piston speed not exceeding 
350 ft. per minute, the rotary pump not 
exceeding 1,100 ft. average peripheral ve- 
locity of tips of blades per minute, and 
the peripheral speed of the centrifugal 
fans not to exceed 15,000 ft. per minute, 
when running under specified full-load 
conditions. 

14. Drive. — The exhauster shall be 
driven by an electric motor or steam en- 
gine which may be direct connected to the 
exhauster shaft or be operated with a 
metal link belt of the noiseless type. Chain 
and gearing is to be of ample size and 
strength for their work, and must run 
without undue noise or wear. Means shall 
be provided to take up the slack of the 
chain belt. 

15. Finish. — The air exhauster and mo- 
tor or engine and the base plate shall be 
finished in a first class manner, filled, 
rubbed down and painted at least one coat 
at the shop and after installation shall re- 
ceive two more coats, finishing tint to be 
as directed. 

16. Electric Motor.— Motor to be of 
such size that when operating under test 
conditions same will not be under less 
than three-fourths nor more than full- 
load conditions. 

Motor to be of standard makie, approv- 
ed by the Architect or Engineer. 

17. Steam-Driven Piston Vacuum Pump. 
— If the steam-driven piston vacuum pump 



is accepted, it is to consist of an approved 
steam-driven horizontal or vertical cylin- 
der, double-acting, of the crank and fly- 
wheel type with air-drawing cylinder 
mounted tandem, and of ample capacity to 
perform the work required by the vacuum 
machine. 

18. The machine to be equipped with 
approved safety suction and discharge air 
valves, approved automatic steam and 
speed governor, and all mountings neces- 
sary implied to place the machine in per- 
fect working order. 

19. This equipment shall be provided 
with an approved base-plate extending 
under the entire frame and cylinders. 
Base-plate to be extra heavy and sub- 
stantial in construction, having proper de- 
pressions for collecting waste oil, having 
iJ/2 in. outlets, properly tapped and pro- 
tected with removable brass screens for 
catching dirt, etc. 

STEAM-DRIVEN ROTARY VACUUM PUMP. 

20. If a steam driven rotary vacuum 
pump is accepted, it shall be of the ca- 
pacity hereinbefore specified for the piston 
pump. The engine and pump are to be 
mounted on one continuous extra heavy 
cast iron sub-base. 

The engine is to be an improved type 
and make, simple vertical engine, direct 
connected to the pump. 

21. The rotary vacuum pump, as select- 
ed, must be of an approved type and make, 
cycloidal pump with impellers, each work- 
ing on a separate axis or a continuous 
action rotary vacuum pump. 

22. Dust Separators. — There must be 
provided one or more separators located 
on the air lines in basement. 

23. Where two separators are used, the 
separator first receiving the dirt is to be 
a dry separator and the connections and 
interior arrangement of the dry separator 
must be such that no part of same will 
receive the direct impact of the dust, and 
said separator must intercept not less than 
90% of the dust entering same. 

24. No cloth, bags or metal screens of 
any description will be permitted in this 
separator. 

25. The separator receiving the air and 
remaining dust from above described sep- 
arator may be either a wet or dry separa- 
tor and must be so constructed as to posi- 
tively intercept all dust passing the first 
separator. 

2^ If wet separator only is used, means 
must be provided in same or as an attach- 
ment thereto, which will positively mix the 
air and water, intercepting all dust and 
dirt entering the separator and thoroughly 
break up all bubbles and positively sepa- 
rate the water and dust from the air and 
prevent it entering the pump. 

27. Wet separator (if used) must be 
connected to the water supply main as in- 
dicated, and waste pipe from separator 
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must be run and properly connected with 
drain pipe. 

28. Automatic Control — Suitable means 
shall be provided in connection with the 
motor of reciprocating or rotary exhauster 
that will maintain the vacuum in the sepa- 
rators within the limits of the machine at 
a point found to be most desirable, ir- 
respective of the number of sweepers in 
operation. 

29. Drawings. — Contractor will be re- 
quired to submit after award of contract 
drawings, showing exhauster, motor, sepa- 
rators, connections and type of control, in 
detail, for approval. Said drawings must 
be approved by the architect before any 
of the work is installed. 

30. Vacuum Required. — The system is to 
be suitable for one of the following de- 
scribed types of apparatus, viz. : For a 
high vacuum apparatus designed to operate 
with a maintained vacuum of 12 in. of 
m.ercury at the dry separator or wet sepa- 
rator where only one separator is used. 
For a medium vacuum apparatus designed 
to operate with a maintained vacuum of 9 
in. of mercury at the dry separator or wet 
separator, where only one separator is 
used. 

31. Piping System. — The piping system 
is to be installed as indicated and noted 
on the drawing. The pipe sizes given on 
the drawing are to be followed for either 
a high vacuum system or a medium vac- 
uum system. No increase or decrease to 
these pipe sizes will be permitted. 

:i2. Pipes. — All pipes conveying air to 
be standard wrought iron, screw jointed 
pipe, and is to be smooth inside, free from 
dents, kinks, fins or burrs. Ends of pipe 
reamed to the full inside diameter and 
beveled. Bent pipe to use used in mains 
where so indicated on drawing. 

33. Fittings.— AW fittings to be Dun- 
ham or long sweep sanitary type, free 
from blow-holes or other defects; smooth 
castings in all cases. 

Where necessary to avoid projections 
of floor beams, etc., risers are to be offset 
at angle not greater than 45°- 

Horizontal overhead pipes to be sup- 
ported with substantial pipe hangers spaced 
not more than 10 ft. apart. 

Where exposed pipes pass through walls 
or floors of finished rooms they must be 
fitted with cast iron nickel-plated plates. 

34. Clean-out Plugs. — Brass screw-joint- 
ed clean-out plugs are to be provided in 
lines, at all turns and at the base of each 
riser. 

35. Exhaust Connection. — Exhaust pipe 
from the exhaust is to be run up to the 
basement ceiling and along same into and 
to top of vent shaft. 

S6. Outlets. — The following number of 
outlets are to be provided . 

Sweeper outlets to be provided with 
hinged or screw covers or caps with rub- 
ber gaskets. 



37. Cleaning Tools, etc. — The follow- 
ing cleaning tools are to be furnished for 
each set : 

Renovator not less than 12 in. or more 
than IS in. wide, for cleaning carpets. 

Renovator not less than 12 in. or more 
than 15 in. wide, for cleaning bare floors. 

Brush renovator not less than _ 12 in. or 
more than 15 in. wide, for cleaning walls. 

Dusting brush renovator not less than 
4 in. or more than 6 in. for cleaning re- 
lief work. 

Upholstery cleaner not less than 4 in. or 
more than 6 in. wide, for cleaning up- 
holstery furniture. 

Extension tube about 5 ft. long. 

45° handle for floor cleaning. 

38. The renovator for carpets, bare 
floors, walls and relief work_ to be ar- 
ranged with adjustable swivel joint so that 
same can be set at an angle with stem of 
about 45° for regular use and at an angle 
of 80° for use under or back of furniture 
and other similar places. 

39. There shall be furnished one 50 ft. 
length of i-in. hose for each set of clean- 
ing appliances. 

40. The hose to be best quality rubber 
hose, reinforced in best manner to ab- 
solutely prevent collapse at highest vac- 
uum obtainable with the exhauster fur- 
nished and to prevent collapse if stepped 
on. Weight of hose to be not over 16 oz. 
per linear foot. 

41. Couplings for hose to be either 
screw, slip or bayonet-lock tj'pe with 
smooth bore of practically same diameter 
as inside of hose. 

42. Tests. — Contractor is to make tests 
hereinafter described and must furnish the 
labor necessary in connection with operat- 
ing the exhauster, etc., to make said tests. 

43. Capacity Tests. — On completion of 
the system the exhauster is to be operated 
with all hose connections closed and under 
this condition there shall be no agitation 
in the water in wet tank or in a glass en- 
closed water seal, placed in the air line 
near exhauster in event no wet tank is 
used. This test is to determine the tight- 
ness of the pipe Ines, outlets, etc. 

A connection fitted with a gate valve_ is 
to be provided by the contractor in air line 
near inlet to separator making an anemo- 
meter or Pitot tube test of capacity of the 
exhauster. All hose connections are to be 
closed and an anemometer or Pitot tube 
placed in funnel in connection with thef 
gate valve, and reading taken of vacuum 
maintained and amount of air at atmos- 
pheric pressure handled by exhauster. 

44. A high vacuum system^ must main- 
tain 12 in. of vacuum while displacing not 
less than 40 cu. ft. of free air per minute 
per cleaning tool; a medium vacuum sys- 
tem, 9 in. of vacuum and 50 cu. ft. of 
free air per minute. 

45. Efficiency Tests.— T\\t power re- 
quired to operate the motor or engine 
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under above conditions shall not exceed 
3 H. P. per cleaning tool. 

46. Test of Separators. — At an outlet to 
be selected, the contractor is to furnish 
and spread on the floor covering an area 
of approximately 200 sq. ft., 20 lbs. of dry, 
sharp sand, that will pass a No. 50 mesh 
screen, mixed with 10 lbs. of fine wheat 
flour and 10 lbs. of fine powdered charcoal. 

47. To outlet selected is to be attached 
50 ft. of hose of the size required by 
system used, with a floor cleaning tool, 
and the floor surface covered with sand, 
flour and charoal are to be cleaned with 
the apparatus by operator provided by the 
contractor until all the sand, flour and 
charcoal spread on the floor has been 
taken up, after which the apparatus is to 
be shut down, and the sand, flour and 
charcoal in day separators is to be taken * 
out and operation of taking up is to be 
repeated three times, making four times 
that dust is to be handled by the appara- 
tus, or if wet separator only is used, then 
four times the above amount of material 
is to be provided and taken up by the 
cleaning tool. 

48. If pump type of exhauster is used, 
it is to be opened and any dust found in 
the pump will be sufficient ground for 
rejection of the apparatus. If fan type 
exhauster is used, the exhaust pipe be- 
yond the second separator and the fan is 
to be disconnected before test and a large 
bag of fine cheese cloth dampened with 
water and wrung out, is to be furnished 
by the contractor and securely fastened 
over the end of the exhaust pipe during 
operation of the plant, as specified above, 
and at the end of test the inside of bag 
must show no indications of dust having 
passed separators. 

49. And dust found in the bag after the 
test will be sufficient ground for rejection 
of the separators. 
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ture 

Under this heading is published each 
month an index of the important articles 
on the subject of heating and ventilation 
that have appeared in the columns of our 
contemporaries. Copies of any of the jour- 
nals containing the articles mentioned may 
be obtained from The Heating and Ven- 
tilating Magazine on receipt of the stated 
price. 

DUST EXTRACTION SYSTEM 

Mechanical Appliances for Dust Extrac- 
tion in Cotton Mills.- H. M. Crawford. 
Deals with vacuum system of extracting 
now used in Lancashire cotton mills. 2800 
w. 20 figs. Cassier's — Feb., 1912. 40c. 

FACTORIES 

Home Office Regulations of Humidity in 
Weaving Sheds. Reprint of regulations 
under the Factory Workshops Act, to 
come into force April i, 1912. 2000 w. 
Mech. Engr. — Jan. 19,1912. 40c. 



FRI.CTION LOSS IN PIPES 

Diagrams for Determining Friction Loss 
in New Cast Iron Pipe. Abstract of pa- 
per by Prof. A. N. Talbot and ^I. L. 
Enger, before the Illinois Water Supply 
Association. 1000 w. 3 figs. Eng. & 
Contr. — Jan. 31, 1912, 20c. 

Notes on Revised Coefficients of Fric- 
tion for Pipes. Jos. N. Le Conte. Gives 
values obtained from the experiments of 
Williams and Hazen for use in the equa- 
tion commonly employed in pipe computa- 
tions. 1400 w. Jl. El. Power & Gas — Jan. 
27, igi2. 20c. 

FLOW IN PIPES 

Flow of Air Blast in Pipes. C. Reignier. 
Describes method of determining the mean 
velocity of flow, with examples from a 
test. 4600 w. 7 figs. Tech. Moderne — Feb. 
15, 1912. 60c. 

STEAM POWER PLANTS 

Hebrew Infant Asylum Power Plant. 
Warren O. Rogers. Describes example of 
a small modern isolated power plant ; 
equipment consists of air washing and 
heating apparatus, with automatic control 
of the hot and cold air supply ; also the 
necessary steam and power generating 
units. 2300 w. 5 figs. Power — Feb. 27, 
1912. 20C. 

VACUUM CLEANERS 

The Vacuum Cleaner in the Shop. Ethan 
Viall. Illustrates and describes three in- 
stallations for different purposes. 600 w. 
Am. Mach. — Jan. 25, 1912. 20c. 

VENTILATION 

The Influence of Ozone in Ventilation. 
Leonard Hill and Martin Flack. Discusses 
the supposed existence of organic chemi- 
cal poisons in air, showing them to be 
usually harmless, and their effect due to 
smell. Reports experiments and considers 
the general principles of heating and ven- 
tilating. Discussion. 6500 w. Jour. See. 
of Art— Feb. 9, 1912. 40c. 



Occupational Diseases 
Dr. George W. Webster, president of 
the Illinois State Board of Health, spoke 
before the Chicago Medical Society re- 
cently on the diseases due to peculiar 
conditions of employment. He grouped 
these diseases into five principal classes: 

1. Diseases due to gases, vapors and 
high temperatures. 

2. Diseases due to increased or de- 
creased atmospheric pressures. 

3.' Diseases due to metallic poisons, 
dusts or fumes. 

4. Diseases due to organic or inor- 
ganic due and heated atrnosphere. 

5. Diseases due to fatigue. 

As to the detrimental effects of_ certain 
trades, European investigations into in- 
dustrial sickness and accident experience 
would seem to warrant the theoretical 
assumption that among an industrial 
population of ages 15 years and over of 
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both sexes, but in the proportion of two 
males to one female, and engaged in 
miscellaneous trades and not exclusively 
in the hazardous trades, there will occur 
fifty cases of sickness per hundred per- 
sons employed per annum. Of this num- 
ber, five cases will be the result of indus- 
trial accidents. The mortality rate will 
be approximately ten per thousand per 
annum. 

There are twenty-eight industries in 
Illinois in which lead-poisoning is a fac- 
tor. The lead trades are much more dan- 
gerous here than in England and in Ger- 
many, owing to the fact that in those 
countries there are laws in regard to this 
industry, while in this country we have, 
until very recentlj^ had none. He quoted 
Dr. Alice Hamilton as saying that "there 
were 578 cases of lead-poisoning in Illi- 
nois in the records of physicians of three 
years." There has been an average of 
about one case a day reported by the 
State factory inspectors since the Illi- 
nois law went into effect on July i, 
1911. 

The mortality from metallic dust, min- 
eral dust, vegetable fiber dust, animal 
and mixed fiber dust from consumption 
of employees in this group of occupa- 
tions is from 50% to 100% higher at all 
ages than would be normally expected. 



Legal Decisions 



Architect's Right to Select Particular 
Covering 

A contract for the erection of a power, 
electric and heating plant for a county 
provided that the work should be done 
and the materials furnished to the satis- 
faction of the architect and engineer. In 
an action on the contract, it appeared 
that trouble arose over the furnishing 
"sectional covering ... air cell, class A," 
required by the specifications. The 
plaintififs provided a kind of covering 
which, they contended, complied with 
this description, and the . architect 
claimed that it did not. On refusal by 
the plaintififs to substitute, he gave notice 
to remove the materials, and subse- 
quently to terminate the contract. The 
case was sent to the auditor, who found 
the facts for the plaintififs. It was there- 
after tried, on his report and additional 
evidence, before a justice of the superior 
court, who found generally for the de- 
fendant. On appeal the court said that 
the weight of the evidence, including the 
auditor's report, seemed strongly to sup- 
port the view that the plaintififs com- 
plied with the terms of the contract, and 
that the architect was wholly without 
justification in fact for the action he 
took. But under the rule that the findings 



of fact of a trial court can only be set 
aside when they have no foundation in 
evidence, the appellate court could not 
disturb the general finding for the de- 
fendant. The evidence was not quite so 
conclusive as to enable it to say that no 
finding was reasonably possible except 
that the architect acted unreasonably, ca- 
priciously, arbitrarily, willfully or fraud- 
ulently. Under the terms of the contract, 
so long as he acted honestly and with 
reasonable efficiency his action was 
binding upon the parties. It might be 
that the covering furnished by the plain- 
tififs was not inferior in quality or other- 
wise to that of a particular manufacture 
selected by the architect, and yet a rejec- 
tion of it might be within the legal right 
of the architect and engineer acting in 
good faith, and not whimsically, even 
though somcAvhat ignorantly or mis- 
takenly. — Evans vs. Middlesex County, 
Massachusetts Supreme Court. 



McCreery Patent on Air Purifying Ap- 
paratus Upheld by U. S. Circuit Court 
of Appeals 

McCreery Engineering Co., Detroit, 
Mich., has won its suit against the Mas- 
sachusetts Fan Co., for a patent infringe- 
ment for apoaratus for tempering and 
purifying air. The suit was decided in 
its favor by the United States Circuit 
Court of Appeals, to which the McCreery 
Company appealed after the lower court 
had rendered a decision favorable to the 
Massachusetts Fan Company. In the 
opinion of the appeal court, as stated by 
Justice Brown, the question turned on 
the point as to whether the invention 
was on sale for more than two years 
prior to the application for the patent. 
The claim had been made by the defend- 
ants and supported by the lower court 
that at least two contracts had been made 
for the construction of the apparatus de- 
scribed in 1905, or more than, two years 
before the patent application was filed. 
The Circuit Court of Appeals held that 
there was a failure of proof that the ap- 
paratus of the patent in suit had been 
actually constructed at any time prior to 
March 5, IQ06. There was proof, the 
court held, of an executory contract for 
future construction, but there \Yas noth- 
ing sufficient to show that the invention 
had ever been reduced to practice prior 
to March 5, 1906, which was two years 
before the application date. Quoting 
from a previous decision, the court states 
that drawings and verbal description of 
an invention, however completely th^y 
may show conception, are insufficient to 
establish reduction to practice unless 
filed as an application for a patent, when 
the}'- are accepted as a constructive re- 
duction to practice. A mere contract to 
construct from plans and to deliver in 
future a machine or manufacture not 
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proven to have been previously com- 
pleted, falls short of proof that the ma- 
chine or invention was "on sale." 

The judgment of the Circuit Court was, 
therefore, reversed. 



National Association of Jobbers of 
Wrought Iron Pipe and Fittings 

Several features of modern trade meth- 
ods, including resale prices, the selling of 
wrought pipe, brass pipe, fittings and 
valves, and radiation were discussed at 
the recent annual meeting of the Nation- 
al Association of Jobbers of Wrought 
Iron Pipe and Fittings, which was held 
at Atlantic City, N. J., April 22-23, 1912. 
In his address President Charles H. Sim- 
mons stated, in connection with the mat- 
ter of resale prices that, "we have en- 
couraged resale prices and succeeded in 
getting some manufacturers to adopt 
them. When resale prices have been fixed 
by manufacturers with a profitable dif- 
ferential to jobbers and the said resale 
price has been abused by the jobber, the 
manufacturer has been assisted by us in 
stopping this abuse, which is pernicious 
and to the disadvantage of those who 
are doinp- their best to uphold the resale 
prices, and which, if persisted in, would 
be likely to result in abandonment of 
this method of sale by the manufacturer. 
I think we can safely say that we have 
demonstrated to the manufacturers that 
the work of our association, which at one 
time they considered a menace, has 
proven instead to be in its development 
of great benefit and assistance to them in 
many ways." 

In regard to the changes in list prices, 
he stated that the association has en- 
deavored to keep its members posted as 
to contemplated changes in jist prices. 
Members have also been advised of the 
prav-tice of manufacturers with regard to 
standard, thickness, weights and dimen- 
sions of fittings and valves and also 
standards of threads used by manufactur- 
ers, and the request has been made to 
the manufacturers that they work to- 
ward a uniformitv in the manufacture of 
their fittings, especially with regard to 
standardization of threads. 

President Simmons also spoke of the 
valuable information obtainable by mem- 
bers from the secretary's office relating 
to warehousing, handling and shipping of 
pipe, fittings, etc.. advice as to the group- 
ing of employees, compensation of sales- 
men, profit sharing, cartage charges, 
freight deliveries, etc. 

He bespoke a wider interest on the 
part of jobbers generallv in the work of 
the association, adding that they should 
be willing to lend their financial aid and 
the value of their names on the associa- 
tion's membership roll, for the following 
reasons : 



pirst — For the purpose of becorning 
better acquainted with your competitor, 
his character, his ideas, so that you may 
better judge as to the truth of the re- 
ports concerning him. 

Second — As a means of obtaining in- 
formation with reference to reports of 
salesmen, purchasing agents, etc., a^s to 
orices quoted. 

Third — That we educate those respon- 
sible for unintelligent competition 
(which is many times responsible for the 
unprofitable business that we take) so 
that they will learn to compute their 
costs correctly, and thus provide a rea- 
sonable profit above the cost, and that 
we uphold by our united action those 
fundamental rules and trade customs, 
that by long trial and common consent, 
aid and support the fabric that we have 
built uo bv years of toil and sacrifice, 
and 

Finall}^ — That we secure the benefit of 
the experience of our competitors in a 
similar line and profit thereby. 

Papers were read by A. E. Ford, of 
Philadelphia, on "Manufacturers' Com- 
petition and the Way to Meet It," and 
bv Clarence V. Kellogg, of Chicago, on 
"Organized Effort of Distributors of 
Steam Supplies." 

The following officers were elected for 
the ensuing vear: President, J. P. Hart- 
nett, L. M. Rumsey Manufacturing Co., 
St. Louis; first vice-president, A. L. 
Scott, Pacific Hardware & Steel Co., San 
Francisco, Cal.: second vice-president, C. 
V. Kellogg, Kellogg-Mackay Co., Chica- 
go; treasurer, C. G. Cornell, Jr., Cornell 
& Underbill. New York; executive com- 
mittee: F. M. Sheldon, Braman, Dow & 
Co.. Boston; Geo. V. Denny, Savannah, 
Ga.; J. B. Rahn, U. S. Supply Co., Oma- 
ha, Neb.; W. M. Pattison, W. M. Pattison 
Supply Co., Cleveland, Ohio; S. H. Moon, 
Ahrens & Ott Manufacturing Co.. Louis- 
ville, Ky.; W. T. Tobb, Pittsburgh, Pa. 

The new advisory committee will be 
composed of past presidents and A. E. 
Ford, Philadelphia, and Charles H. Sim- 
mons, New York. 

» 

American Society of Mechanical En- 
gineers 

The date for the spring meeting of The 
American Society of Mechanical En- 
gineers in Cleveland, O., has been 
changed to the last week in May, opening 
Tuesday, May 28 and closing^ Friday, 
May 31. The professional sessions will 
be held in the hall of the Chamber of 
Commerce. Among the papers on the 
programme are the following: "Strength 
of Steel Tubes. Pipes and Cylinders Un- 
der Internal Fluid Pressure," by Reid T. 
Stewart: "Control of Surges in Water 
Conduits," by W. F. Durand; "The Pres- 
ent State of Development of Large 
Steam Turbines," by A. G. Christie; "A 
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Discussion of Certain Thermal Proper- 
ties of Steam," by G. A. Goodenough; 
"The Reduction in Temperature of Con- 
densing Water Reservoirs Due to Cool- 
ing Effect of Air and Evaporation," by 
W. B. Ruggles; and "Results of Tests on 
the Discharge Capacity of Safety 
Valves," by E. F. Miller and A. B. Car- 
hart. 




April Meeting of Nevsr York Chapter 
An illustrated lecture on "Air Wash- 
ers and Humidity." by J. I. Lyle, of the 
Carrier Air Conditioning Company of 
America, was the feature of the April 
meeting of the New York Chapter of 
the American Society of Heating and 
Ventilating Engineers. An attendance of 
31 members was registered. Mr. Lyle 
showed numerous type of air washers 
and explained many features of their 
construction and operation, laying em- 
phasis on the need of an eiBcient air 
scrubber and a free air passage. He 
also spoke of the importance of the 
atomized spray covering the entire 
space within the washer to secure the 
best results. Mr. Lyle stated that even 
with expert use the degree of error in 
the use of a sling psychrometer usually 
amounted to 3%. 

Dr. William F. Colbert, of the Federal 
Furnace League, made a short address 
on ventilation and quoted extracts from 
an address made by Dr. W. A. Evans 
before the Midland Club, in Chicago. 
He urged closer cooperation between 
the heating engineers and the physicians 
in an effort to procure greater attention 
on the part of architects to the heating 
and ventilation requirements of build- 
ings. 



Illinois Chapter 
A paper on "The Heating and Venti- 
latmg Plant of the Northwestern Uni- 
versity at Evanston, III," read by J. M. 
Stannard before the Illinois Chapter at 
its April meeting, aroused so much in- 
terest and discussion that the paper will 
be further elaborated for presentation at 
the summer meeting of the American 
Society of Heating and Ventilating En- 
gineers. The plant includes both hot 
water and steam radiation and the dis- 
cussion of the relative economy of one 
over the other brought out remarks 
from enthusiastic advocates of each type 
of heating. The committee, which was 
in charge of the meeting, composed of 
J. M. Stannard, chairman; E. F. Cap- 
ron, C. F. Newport and R. A. Widdi- 
combe. was heartily thanked for the suc- 
cess of its arrangements which included 
the distribution of prints showing the 



equipment of the buildings, and tables 
giving tests made of the apparatus. 

The chapter expressed itself in favor 
of Detroit as the place for holding the 
mid-summer meeting of the parent so- 
ciety and President Lewis appointed 
Messrs. Small, Kirk and Ellis as a com- 
mittee on transportation in case Detroit 
is decided upon. 

■ -• . 

Annual Meeting of the Federal Furnace 
League 

The programme for the annual meet- 
ing of the Federal Furnace League, held 
in Detroit, Mich., May 6, provided for 
morning and afternoon sessions on that 
day. The morning session was devoted 
to routine business of the league. The 
afternoon session was open to all furnace 
manufacturers and all manufacturers of 
furnace supplies and fittings. The pro- 
gramme provided for the reading of pa- 
pers by men outside of the furnace in- 
dustry. 

Following the discussion of these pa- 
pers the most important matter before 
the convention was to be taken up, 
namely, the announcement bv the secre- 
tary of the league. Dr. William F. Col- 
bert, of the complete plan for the im- 
provement of conditions in the furnace 
industry that the league has prepared. It 
was expected that the discussion and the 
possible adoption of a plan either on the 
lines laid down by the league or as modi- 
fied by the convention, will mark the 
rneeting as the most important of its 
kind that has been held in the furnace 
industry. For that reason efforts were 
made tp secure as large representation 
as possible of manufacturers of furnaces 
and of furnace supplies and fittings. 

The convention is in session as we 
go to press and the report of its delib- 
erations will appear in the June issue. 

■ 

Pennsylvania State Association 

The 23rd annual convention of the 
Pennsylvania State Association of Mas- 
ter Steam and Hot Water Fitters will be 
held in Philadelphia, June 7-8, 1912. The 
time and place for the meeting are es- 
pecially arranging to make it convenient 
for those attending to proceed to the an- 
nual convention of the National Associa- 
tion of Master Steam and Hot Water 
Fitters, in Atlantic City, June 10-13. 

m 

Standard Flange Schedule to be Ex- 
tended 

The_ New England Water Works As- 
sociation has inaugurated a movement 
to extend the standardization of flanges 
for pipes up to and including 84 in. di- 
ameter. The association has invited the 
American Society of Mechanical Engi- 
neers and the National Association of 
Master Steam and Hot Water Fitters to 
cooperate in this movement through its 
former flange committees. 
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The Weather J-or March, 1912 





St. 
Louis 



Highest temperature, degrees F 

Date of highest temperature 

Lowest temperature, degrees F 

Date of lowest temperature 

Greatest daily range, degrees F 

Date of greatest daily range 

Least daily range, degrees F 

Date of least daily range 

Mean temp, for month, degrees F 

Normal mean temp, for month, deg. F.. 

Total rainfall, inches. 

Total snowfall, inches 

Normal precipitation, this month, inches 

Total wind movement, miles 

Average hourly wind velocity, miles.. . . 

Prevailing direction of wind 

Number of clear days 

Number of partly cloudy days 

Number of cloudy days 

Number of days on which rain fell 

Number of days on which snow fell .... 
Snow on ground at end of month, inches 
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17 
18 

7 
None 
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RECORD OF THE WEATHER IN NEW YORK FOR MARCH. 1912 
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RECORD OF THE "WEATHER IN CHICAGO FOR MARCH, 1912 
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RECORD OF THE "WEATHER IN ST. LOUIS FOR MARCH. 1912 



Plotted from records especially compiled for The Heating and "Ventilating Magazine by the United State* 

"Weather Bureau. 
Heavy lines indicate temperature in degrees F, 
Light lines indicate wind in miles per hour. 

Broken lines indicate humidity in percentage from readings taken at 8 a.m. and 8 p.m. 
S — dear. P C — partly cloudy, C — cloudy, R — rain, Sn — snow. 
AfTOw* fly with prevailing direction of wind. 
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National District Heating Association 

The detailed programme for the 
fourth annual convention of the National 
District Heating Association, to be held 
in Detroit, Alich., June 25-27, 1912, is as 
follows: 

TUESDAY, JUNE 25, ID :00 A. M. 

Addresses of welcome by the mayor 
of Detroit and by Alexander Dow, of 
the Edison Illuminating Co. 

Response, George W. Wright, Balti- 
more, Md. 

President's address. 

Report of executive committee. 

Report of Secretary-Treasurer. 

TUESD.W, JUNE 25, 2 :00 P. M. 

Report of meter committee, A. P. 
Briggs, Detroit, Mich, chairman. 

Paper: "Common Sources of Trouble 
in Customers' Installations," Wm. E. 
Darrow, Merchants' Light. Heat & 
Power Co., Indianapolis, Ind. 

Paper: "Quality of Steam as Served 
by Central Stations to their Customers," 
A. C. Shepherd, Cleveland Electric Illu- 
minating Co., Cleveland, Ohio. 

WEDNESDAY, JUNE 26, Q :30 A. M. 

Nomination and election of officers. 

Report of committee on rates, R. D. 
DeWolf, Rochester Ry. & Light Co., 
Rochester, N. Y., chairman. 

Paper: "An Analysis of Heating 
Rates," A. E. Duram, Central Station 
Engineering Co., Chicago, 111. 

Report of committee on central sta- 
tion records, H. R. Wetherell, Peoria 
Gas & Electric Co., Peoria, 111. 

WEDNESDAY, JUNE 26, 2 :00 P. M, 

Paper: "Heating in Connection with 
Curtis Steam Turbines," August H. 
Kreusi, General Electric Co., Schenec- 
tady, N. Y. 

Paper: "Description of a Combined 
Steam Heating, Ice-Making, and Elec- 
tric Power System," J. T. Lewis, JSIan- 
ager INIurphy Heating Co., Detroit, 
Mich. 

THURSDAY, JUNE 27, 9:30 A. M. 

Paper: "Description of a Large Hot 
Water Heating System," G. E. Chap- 
man, Chicago (111.) Public Service Com- 
pany. 

Paper: "Decentralized Steam Plants," 
S. M. Bushnell, Chicago, 111. 

THURSDAY, JUNE 27, 2:00 P. M. 

Paper: "Depreciation in Underground 
Distribution Plants," W. Jennings, Har- 
risburg Steam Heat & Power Co., Har- 
risburg. Pa. 

Paper: "Economic Survey of Com- 
bined Power and Heating Systems," _E. 
D. Dreyfoos, Westinghouse Machine 
Co., Pittsburg, Pa. 

Symposium: "Description of Under- 
ground Insulation," by a number of 
manufacturers of such insulation. 

The entertainment for the convention 
is as follows: 



For the ladies, Tuesday afternoon, 
automobile ride. 

For all, Tuesday evening, theater 
party at Temple Theater. 

For all, Wednesday afternoon, boat 
trip to the Flats, with afternoon session 
on the boat, and supper at the Flats. 

For the ladies, Thursday morning, 
card party. 

The association has charge of the ex- 
hibit hall and arrangements for space 
at the exhibit should be made directly 
with the secretary. The headquarters 
will be at the Hotel Cadillac, and reser- 
vations for rooms should be inade di- 
rectly with the hotel. 

All inquiries regarding the conven- 
tion and exhibit space should be directed 
to D. L. Gaskill, secretary, Greenville, 
Ohio. 



An emblem of the association in gold 
and blue enamel has been selected by the 
committee appointed for that purpose at 
the Pittsburgh convention last year and 
may be obtained Dv members either in 
pin or button style at $1.00 apiece from 
the secretary, D. L. Gaskill, Greenville, 
Ohio. 



Metric System in Denmark 

Consul General E. D. Winslow, of 
Copenhagen, advises that the metric sys- 
tem of weights and measures went into 
effect in Denmark on April i, 1912. It 
will be well for business men to note 
this change from the old system. All 
merchants will be subject to fines rang- 
ing from $2.70 to $27 for nonconforming 
with the act. 




The Rector System of Heating 

A unique type of gas radiator has late- 
ly been perfected by Alcorn Rector, of 
the Rector Lighting & Heating Co., New 
York, with branch companies in various 
cities, and will be marketed by a new 
company, to be known as the Rector Gas 
Heating Co., 131 West 31st St., New 
York. The novelty of the device lies in 
the manner of mixing the gas and air be- 
fore-^ombustion and in the maintenance 
of a partial vacuum in the box containing 
the burner. On these points the inventor 
states that while it is true that the gas 
and air must be perfectly mixed before 
perfect combustion can be secured, it is 
not necessary to have a surplus of oxy- 
gen surrounding the flame. In the Rec- 
tor system the combustion takes place 
in a partial vacuum, maintained by means 
of an exhaust fan which may be located 
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at any point in the building and connect- 
ed to the radiators bv means of small 
ducts. This partial vacuum, continuous- 
ly maintained while the radiator is in op- 
eration, induces a rapid and continuous 
intake of air and gas. The point of air 
intake is indicated bv X in the accorn- 
panying illustration. This gas and air 
is in a rarefied state, due to the partial 
vacuum, which is stated to be an excel- 
lent condition for thoroughly mixing the 
two gases. By the process of rarefy- 
ing, it is stated, the molecules of carbon 
in the gas are expanded and torn apart, 
and also the oxygen in the air. 

At the burner, which is enclosed in a 
sealed box having a mica-faced door, the 
inventor has been able to procure a vio- 
let flame, which, he states, is made possi- 
ble only by the rarefied condition within 
the combustion chamber where the flame 
is burning. 

The combustion chamber is altogether 
unique. Being sealed against the atmos- 
phere the only admission of air is that 
which enters with the gas. A remarkably 
high efficiency is obtained, due, the in- 
ventor states, to the fact that the com- 
paratively cold outside air is excluded. 
All other burners, known _ to the engi- 
neering world, must have air surrounding 



Each radiator may be equipped with a 
thermostat operating a pilot light and ex- 
haust fan. 

The system has been applied to a hot 
water heating system as shown in the 




RECTOR GAS HOT WATER HEATER (AT 

RIGHT) USED IN PLACE OF HOT WATER 

BOILER TO HEAT RESIDENCE 




CAST-IRON RADIATOR EQUIPPED WITH 
RECTOR GAS HEATER 

and mixing with the flame in order to 
prevent its extinguishment. Such cold 
air, coming in direct contact with the 
flame, afifects its heat production to some 
extent. 

The reasons, the inventor adds, that 
the Rector system burns gas in a sealed 
structure is due to the partial vacuum 
which immediately and continuously 
draws from the flame^ its products of 
combustion. These are in turn conducted 
through the sections of the radiator, and 
are carried thence to the exhaust pipe 
leading to the outside of the building. 



accompanying photographic reproduction 
in which the hot water heater was in- 
stalled to serve the purpose of the brick- 
encased boiler which was cut ofT. 

The sj^stem has been installed in a 
number of buildings with results show- 
ing, in sections where gas is a competi- 
tive fuel, savings in the gas heating bills 
of from 40% to 75%. The results ob- 
tained show that, with a typical room, 
say, 10 X 12 X 9 ft., a radiator containing 
30 sq. ft. will consume 6 cu. ft. of gas per 
hour, while maintaining 70° F., with an 
outside temperature of 32° F. 

The manufacturers of the Rector sys- 
tem have recently organized with the 
following officers : President, George H, 
Opdyke; treasurer, C. J. Curtin; secre- 
tary and heating engineer, Alcorn Rec- 
tor: manager, H. B. Moll. A radiator 
equipped with the Rector system of heat- 
ing has been set up for demonstration 
purposes at the company's quarters at 
131 West 31st St., New ork, where it is 

attracting much interest. 

■ 

New Types of Propeller Fans 

Two n. / sizes of propeller fans, which 
are being out on the market by the Ilg 
Electric Ventilating Co., Chicago, 111., 
are known as Ilg 12-in. and i6-in. pro- 
peller fans. They are described as entire- 
Iv different from anything now on the 
market. They have curved blades and 
are equinned with fully-enclosed self- 
cooled motors. These fans are especially 
adapted for ventilating residences, 



48 



THE HEATING AND VENTILATING MAGAZINE 



kitchens and all places requiring the 
movement of small quantities of air and 
can be operated from the electric light 
circuit. The i2-in. size has a consump- 
tion of 60 watts and an air delivery of 
1,200 cu. ft. per minute. The i6-in. fan 
takes 90 watts and delivers 1,600 cu. ft. of 
air per minute. Both sizes are built for 




NEW TYPE OF ELECTRIC VENTI- 
LATING FAN 

direct or alternating current at no and 
220 volts. Speed regulators are not con- 
sidered necessar3\ but, when desired, can 
be furnished for the 12-in. alternating and 
direct current fans an^ for the T6-in. fan. 
using direct current. 

■ 

Monash Noiseless Radifier 

The two principal disadvantages in the 
float type of valves for vacuum heating 
systv^ms have been overcome in an inter- 
esting manner in the construction of the 
Monash noiseless radifier with its indi- 




r DRAIN 



MONASH NOISELESS RADIFIER 

vidua! chambers for individual functions, 
as shown in the accompanying illustra- 
tion. This valve is manufactured by the 
Monash-Younker Co., New York and 
Chicago, and is declared to be the last 



word in valve construction for vacuum 
heating systems. It is customary, in the 
construction of the float types of valve, 
to make the floating and drainage cham- 
bers one. In this chamber "for flotation 
and drainage" the float water is kept in 
constant agitation b->- its rapid and fre- 
quent filling and emptying, which may 
cause noise and chattering of the motor 
float. Other points that have to be pro- 
vided for are the gathering of oil and 
grease which are not drained off into 
the return, but float on the surface and 
cake on the float, weighting the float and 
gradually raising the line of flotation, 
thereb^' affecting the efficiency of the 
valve. 

In the Monash radifier, the float and 
drainage chambers are separate, each 
performing its individual function inde- 
pendently. In the drainage chamber, C, 
drainage into the return is direct, rapid 
and absolute. In the silent chamber, E, 
the body of water is always still, with a 
slight and gradual lowerixig of the line 
of flotation, thereby insuring silence in 
the action of the motor float. The sepa- 
rate drainage chamber, C, insures direct 
discharge of oil, grease, core-sand and 
dirt into the return pipe, not permitting 
it to enter into the silent float cham- 
ber, E. 

The water of condensation, then, en- 
ters the inlet chamber, A, over the outer 
sleeve, B, into the drainage chamber. C, 
and through the ports, F, in the bottom 
of the inner sleeve, D, passing thence 
into the silent float chamber, E. 

In operation, when the water in the 
silent float chamber, E. is at the line of 
flotation, the float rises and the valve 
opens, emptying the drainage chamber, 
C. With the outrush of water from the 
drainage chamber, C, the level of the 
water in the silent float chamber. E, is 
gradually lowered by the escape of a lit- 
tle water through the ports, F, when the 
float sinks, closing the valve. Provision 
is made for the continuous removal of 
air through the float. 



H. W. .Tohns-Manville Company Move 
to Larger Quarters 

The executive offices and New York 
show rooms of the H. W. Johns-Manville 
Co., manufacturers of asbestos, magnesia 
and electrical supplies, were moved on 
April 20 to the new twelve-story "H. W. 
Johns-Manville Building." Madison ave- 
nue an<3 41st Street, New York, from 
their old quarters at 100 William St., 
where they have been located for the 
past 15 years. 

This move marks the 54th anniversary 
of the company. Under the name of H. 
W. Johns Manufacturing Co., the busi- 
ness was conducted at 87 Maiden Lane, 
previous to May i, i8g7, when it was 
moved to 100 William Street. In 1901 the 
firm name was changed to H. W. Johns- 
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Manville Company, a consolidation be- 
ing effected between the Manville Cov- 
ering Co., of Milwaukee, Wis., and H. W. 
Johns Mfg. Co. This last combination 
brought together two of the largest man- 
ufacturers of pipe and boiler coverings, 
packings, roofings, etc., in the world. 
« 

Child & Scott Co., NewT York, Succeeds 
G. A. Suter & Co. 
Earnest T. Child, George M. Scott and 
John E. Leffrey announce that they have 
formed the corporation of Child & Scott 
Co., which has succeeded to the business 
of G. A. Suter & Co.. New York, as engi- 
neers and contractors for heating and 
ventilating apparatus. The members of 
the new firm were officers in G. A. Suter 
& Co. The announcement is accompa- 
nied by a statement by George A. Suter 
bespeaking a continuance of the patron- 
age long accorded this firm. 

• 

Ideal Heating Journal for April, pub- 
lished by the American Radiator Co., 
Chicago, contains, among many interest- 
ing articles, one on "Efficiency of Radi- 
ator Surfaces Affected by Paints," in 
which a comparison is made between 
enamel and bronze for radiator surfaces. 
The enameled surfaces were found to 
have a decided advantage over bronzed 
surfaces, ranging from 9 to 15%. Illus- 
trated descriptions are included, showing 
the method of testing the radiating pow- 
er of substances. 

Graphite for April, 1912. the periodical 
of the Joseph Dixon Crucible Co., Jersey 
City, N. J., contains the first installment 
of an article by Elbert Hubbard on "Jo- 
seph Dixon, One of the World Makers." 

Buffalo Spiro Turbine, the remarkable 
design of steam turbine, recently placed 
on the market by the Buffalo Forge Co., 
Buffalo, N. Y., is the subject of a 4-page 
circular, 8x11 in., in which the features 
of this machine are described and illus- 
trated in detail. The company announces 
that the Spiro turbine is at present made 
in sizes up to and including 60 H.^ P. 
Special attention is called to the sirn- 
plicity of the design, consisting practi- 
cally of five parts : the case, two runners 
(of the herringbone type), and the heads 
with bearings. Specifications are in- 
cluded for the seven sizes now manufac- 
tured, in which the horse power is based 
on 100 lbs. initial pressure, 2,000 R. P. M., 
non-condensing. 

Hydro line of recording instruments, 
manufactured by Herman ' Bacharach, 
Pittsburgh, Pa., including Hydro record- 
ing and indicating meters for measuring 
pressure, draft, velocity and volume of 
air: and Hydro differential draft recorder 
and indicator for use in boiler plants ar ■ 
featured in new circular matter in_ which 
the devices are illustrated and their uses 
described at length. 



Indicating Gauges for All Purposes is 
the title of Bulletin 60, dated March, 
1912, published by the Industrial Instru- 
ment Co., Foxboro, Mass. The line as 
shown in the bulletin covers indicating 
gauges for all pressures and purposes. 
The instruments especially featured are 
two models of pressure and vacuum 
gauges equipped with the company's spe- 
cial "independent movement," in which 
the movement is independent of the case 
from which it is separated by a liberal 
air space, so that it cannot be strained 
or distorted by twisting the case or af- 
fected bv unequal thermal expansion. 
The catalogue contains illustrations of 
the complete line, together with price 
lists. Size 8 x 11 in., punched for bind- 
ing. Pp. 16. 



ADVERTISERS' INDEX 



American District Steam Co 8 

American Radiator Co. Back Cover 

Armstrong Mfg. Co 51 

Automatic Vacuum Pump Co. ...... 3 

Bicalky Fan Co.. 10 

Books on Heating and Ventilation. ... 64 

Bristol Co., The Front Cover 

Buffalo Forge Co Inside Back Cover 

Carrier Air Conditioning Co. 

Inside Back Cover 

Central Station Heating 65 

Connersville Blower Co 3 

Crosby Steam Gage & Valve Co. 

Front Cover 

Dixon Crucible Co., Joseph 52 

Doylair 61 

Dunham Co., C. A 10 

Foster Engineering Co 59 

Garden Citv Fan Co 53 

Globe Ventilator Co. Front Cover 

Green Fuel Economizer Co 7 

Gurney Heater Mfg. Co ...... . Front Cover 

Hackney Ventilating Co 63 

Harrison Safety Boiler Works ....... 5 

Ilg Electric Ventilating Co 4 

Industrial Instrument Co 57 

Jenkins Bros S3 

Johns-Manville Co., H. W 54 

Knowles. Geo. E.. Front Cover 

McCreery Engineering Co 51 

Massachusetts Fan Co 8 

Michigan Pipe Co Front Cover 

Moline Vacuum-Vapor Heating Co. . . 54 

Monash-Younker Co SO 

Morehead Mfg. Co. 66 

Morgan-Clark System Co 61 

Mueller Mfg. Co., H 59 

Patterson & Co., Frank L 56 

Ross Valve Mfg. Co Front Cover 

Simmons Co., John. . • .Inside Front Cover 

Simonds Heating & Specialty Co 52 

Standard Regulator Co 65 

Standard Thermometer Co 57 

Sturtevant Co., B. F.. . 5 5 

Warren Webster & Co 6 

Wyckoff & Son Co., A 63 

♦Zellweger & Sons, J 6 

* Every other month. 



50 



THE HEATING AND VENTILATING MAGAZINE 



NOISELESS 



VALVES FOR VACUUM HEATING SYSTEMS 

THE SILENT FLOAT CHAMBER in the 

MONASH RADIFIER 

MAKES ITS OPERATION ABSOLUTELY NOISELESS 




In the MONASH NOISELESS RADIFIER the float and drain- 
age chamber are separate, each to perform its individual 
function. In the drainage chamber (C) drainage into the 
return is direct, rapid and absolute. In the silent chamber 
(E) the body of water is always still with a slight and gradual 
lowering of the line of flotation — thereby insuring silence in 
action of the motor float. 

attention — To Heating Engineers who are interested in 
specifj'ing Vacuum Heating Systems and who will write us on their 
letterhead, we will send our Book of Blue Prints showing typical 
instaUations for MONASH NOISELESS SYSTEM of Vacuum 
Heating. The information contained inj;his book has never before 
been publish-ed. Write at once as the edition is limited. 



MONASH-YOUNKER CO. 



121 W. 42d Street, New York 



1420 W. Jackson Boulevard, Chicago 



Please mention The Heating and Ventilating Magazine when you write. 
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Coming Events 
Second Tuesday in Each Month — 
Meeting of the New York Chapter, 
American Society of Heating and Venti- 
lating Engineers. 

June 3-5, 1912 — Second National Con- 
ference on Industrial Diseases, Atlantic 
City, N. J. Headauarters at the Hotel 
Marlborough. 

June 10-13, 1912, inclusive, twenty- 
fourth annual convention of the National 
Association of Master Steam and Hot 
Water Fitters, Atlantic City, N. J. 
Headquarters at the St. Charles Hotel. 

June 25-27, 1912 — Fourth annual con- 
vention of the National District Heating 
Association. Detroit, Mich. Headquar- 
ters at the Hotel Cadillac. 

Sept. 24-26, 1912 — Fourteenth annual 
conference of the American Hospital As- 
sociation, Detroit, [Mich. 



Deaths 

Frank Kenrick, of the heating and 
plumbing firm of Kenrick Bros.. Brook- 
line, ^lass., a brother of Alfred E. Ken- 
rick, died at his home in Brookline, April 
9. He was 55 years old. 

John H. Mills, vice-president of Aben- 
droth Bros., Portchester, N. Y., died of 
pneumonia April 9, at his home in Port- 
chester. He was 43 years old. 

Andrew Young, one of the first presi- 
dents of the National ^Association of 
blaster Plumbers and for many years a 
prominent figure in the heating and 
plumbing trade in Chicago, died in ^lo- 
bile, Ala., March '25. He was 72 years 
old. Mr. Young was chief sanitary in- 
spector of Chicago from 1889 to 1903, 
when failing health caused him to retire. 

Charles V. Sales, formerly president 
of the United States Supply Co., St. 
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ARMSTRONG No. 00 PIPE MACHINE 

CUTS OFF AND THREADS PIPE 

From 1 Inch to 4 Inches 

TO BE USED FOR EITHER HAND OR POWER 

Manufactured by 

THE ARMSTRONG MFG. CO. 

321 KNOWLTON STREET 
BRIDGEPORT, CONN, 



NEW YORK 



CHICAGO 



The McCreery Air Scrubber 

Spray alone will not wash out soot and other oily particles from the air. These 
are what produce the "smoke nuisance." 

Our Ait Washers have therefore always been built with wet cleaning surfaces 
to catch the dirt and assist' in humidifying and cooling the air. 

The flushing spray head«, brought our by our Company, are now recognized 
as necessary to the uninterrupted operation of Air Washers and are specified by 
the leading Engineers. 

The Experimental Plant originally installed by us in 1907, has been remodeled 
from time to time in order to obtain valuable knowledge of air conditioning. 

We specialize in Industrial Work, as the high efficiency of our cleaning and 
humidifying device enables us to overcome difficult conditions. 
CORRESPONDENCE SOLICITED 

McCREERY ENGINEERING COMPANY, DETROIT, MICH. 



Please mention The Heating and Ventilating ^^Iagazine 'Ji'hen you write. 
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Paul, Minn., dealers in heating and 
plumbing supplies, died in St. Paul, 
March 20. He was 55 years old. 

W. Tracy Clow, manager of the ex- 
port department of Jas. B. Clow & Sons, 
Chicago, was accidently killed March 16, 
by falling down an elevator shaft in the 
Masonic Temple, Chicago. He was 39 
years old. Mr. Clow was a cousin of 
William E. Clow, president of Jas. B. 
Clow & Sons. 

John Dickey Culbertson, second vice- 
president and treasurer of the National 
Tube Co., Pittsburg, Pa., died suddenly 
March- 13. 

As a result of Mr. Culbertson's death, 
the following changes are announced in 
the comnani^ s organization: Second vice- 
president, Taylor Alderdice, formerly 
third vice-president; office of third vice- 
nresident discontinued; secretary, B. C. 
Moise, formerly auditor, assistant secre- 
tary and assistant treasurer; treasurer, G. 
E. Benson, formerly credit manager; as- 
sistant treasurer, J. W. McKee; assist- 
ant secretary, C. B. Foster. 

I. Chester G. Wilkins, engineer in 
charge of electrical and heating work, 
Thompson-Starrett Co., New York, died 
April 20, following an attack of nervous 
prostration. 



Miscellaneous Notes 

Iowa Falls, la. — Local coal dealers 
state that owing to the severity of the 
past winter, about 50% more coal was 
consumed in Iowa Falls than during the 
previous winter. These figures were 
duplicated in many parts of the country. 



Kalamazoo, Mich. — At a special elec- 
tion held April 11, the heating franchise 
asked for by the Central Station Engi- 
neering Co., of Chicago, was voted down, 
the pluralitjr against the measure being 
949. The vote was exceedingly light. 
This proposed franchise has been before 
the city council for several months. 

Kansas City, Mo.— Warrants charging 
failure to comply with the fire protec- 
tion and Ventilation ordinances for public 
safety have been served on all of the 
proprietors of theatres in Kansas City. 
The action was taken as the result of 
an inspection made by W. L. O'Brien, 
deputy state factory inspector. 

St. Louis, Mo.— The Board of Health 
has approved bills providing for an even 
temperature and proper ventilation of 
street cars of St. Louis. The bill will 
soon be introduced in the Municipal As- 
sembly. 

South Bend, Ind. — A so-year franchise 
has been asked for by the St. Joseph 
Heating Co., recently organized in South 
Bend, to lay pipes and mains through the 
principal streets and furnish heat to the 
residences and business buildings of the 
city. !\ccording to the petition presented 
to the Board of Public Works, the com- 
pany agrees to furnish heat to the people 
of the city from September 15 to June 
I, whenever the temperature falls as low 
as 60° F. above zero. A special rate is 
to be charged as long as Hocking Val- 
ley run of mine can be secured f. o. b. at 
$2.50 a ton or Indiana mine run at $2 a 
ton, f. o. b. South Bend. For every in- 
crease of 25 cents a ton on the coal the 
company is to have a right to increase 
its rates 5% and if a decrease of 25 cents 



ALL YOU NEED 

to transform your present system to an efficient and economical one, are the 

SIMONDS VACUUM VALVES 

and a small pump. Place the valves on the outlet end of your radiators 
and coils — start up your pump — your heating wastes are at once Rgmeaied 

Write TO-DAY for our new 1912 Catalog— Dept. 5. 

SIMONDS HEATING & SPECIALTY CO., Grand Rapids, Mich. 



KEEPS That's what Dixon's Pipe Joint Compound 

iniUTO ^°^^ ^^^ y^^ permits easy disconnection 

JUmlu ' whenever this is desired. 

Tl G H T JOSEPH DIXON CRUCIBLE COMPANY Jersey City, N. J. 



Please mention The Heating and Ventilating Mjjsazine when you write. 
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a ton for coal is secured a 5% decrease 
in rates is to follow. 

Under the agreement the company is 
to charge 75 cents per 1,000 for the first 
50 lbs. of steam for a square foot of ra- 
diator surface. All additional heat is to 
be charged at the rate of 45 cents a 
thousand, The charges are to be made 
on the water from which steam is con- 
densed after steam has been used. 

The company has also a flat rate, which 
is to be not more than 35 cents per 
square foot of radiator surface for the 
season. Where no heat is used the com- 
pany has a right to collect 2^ cents per 
square foot of radiator surface for the 
seven winter months and ij4 cents for 
September and May. The payments are 
to be made monthly. 

St. Joseph, Mich. — Owing to notice of 
an increased charge for heating the Ber- 
rien County court house and jail, which 
was made by the Benton Harbor & St. 
Joseph Railway & Light Co., which is 
now heating these buildings from its 
power house, the building committee of 
the board of public works has decided 
to operate its own steam plant located 
in the jail building. The plant will, 
therefore, be repaired and put in com- 
mission. The railway company stated 
that the increased charge would have 



been necessary as it was about to do 
away with the power house that fur- 
nished heat to these buildings. 

Chris. Irving Plumbing & Heating Co., 
Denver, Colo., suffered a loss of $14,000 
through the embezzlement of its book- 
keeper, covering a period of two years. 

Chicago, 111. — Henry Ericcson, com- 
missioner of buildings, has made a re- 
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Jenkins Bros. 
Radiator Valves 

The installation of these valves secures for 
your clients the heaviest radiator valves 
made. Highest grade metal and workman- 
ship. Full opening. All parts renewable. 
Can be packed under pressure. 



Jenkins Bros. 

New York Boston Philadelphia 



Chicago 




Not a Bird Cage, a Squirrel Cage, a Rat Trap or a 
Skyrocket — but — 

A Cycloidal Fan or Blower 

for all purposes.The only radical improvement in fans 
in forty years. Takes up less room, runs at slower 
speed, requires less power, noiseless ia operation. 

We gu.irantee our Cycloidals to equal in ctpacity any fan built — We bar none — with 
from 20 to 25 per cent, less speed and power. We build them in all sizes to suit all 
Conditions — hundreds of them in use— not ' 'as good— but better. ' * 

GARDEN CITY FAN CO. 

Patentees and Sole Manufacturers 

1532 McCORMICK BUILDING CHICAGO 

Established 1879 
Eastern Sales Agent, L. J. Wing Mfg. Co.. 90 West St., New York 
Send for Catalogs 110 and 120, just issued 
Birmingham, Ala., Office, 401 Woedward Bldg. 



Please mention The Heating and Ventilating Magazine when you write. 



54 



THE HEATING AND VENTILATING MAGAZINE 



port to the commissioner of public works 
on the findings made by three of his 
assistants who have been making an ex- 
amination of the equipment of the City 
Hall. The marble w^ork and the heating 
and ventilating systems of the structure 
are criticised. 

Pawnee City, Neb. — A movement is on 
foot to install a central station heating 
plant in Pawnee. City Electrician John- 
son, of Falls City, who has had charge 
of central heating installations at Sabe- 
tha, Kan., and at other points was a re- 
cent visitor to Pawnee in connection with 
the proposed project. 

Milwaukee, Wis. — The county board 
has engaged Eugene McAlear, of Chi- 
cago, to estimate the cost of establish- 
ing a central light, heat and power plant 
for the county buildings at Wauwatosa. 

Iowa Falls, la. — The school board of 
the Iowa City public schools has decided 
to enlarge the present heating system 
of the high school building to such an 
extent that it will be able to heat all the 
buildings on the block. The proposi- 
tion to build a new central heating plant 
was dropped. 

Belvidere, 111.— The Belvidere Public 
Service Operating Company, comprising 
the gas W'Orks, electric light plant and 
a plant furnishing heat throughout the 
city by the Yaryan system, it is stated, 



is likely to change hands shortly. It 
is said that an option has been taken on 
the property at a figure approximating 
$300,000. 

New York Fold of the United Bunch 
of Sheep is arranging to hold an open 
social meeting during the week of May 
20, to which salesmen in the heating and 
plumbing trades, who are non-members 
will be welcomed. The committee in 
charge is composed of Thomas H. 
Hutchinson, Henry Stein, P. Schwab, W. 
S. Schulmerich and Frank Silkman. 

Thomas S. Ainge, formerly sanitary 
engineer for the Michigan Department 
of Health, has opened an office in Lan- 
sing, Mich., as consulting sanitary en- 
gineer. 

Illinois Civil Service Commission, an- 
nounces that an examination will be held 
in Chicago, May 7, 1912, to fill present 
and future vacancies in the Department 
of Factory Inspection. The examina- 
tions are open to mert and women be- 
tween the ages of 20 and 50. Those tak- 
ing the examination for the ventilation 
branch of the Inspection Service, must 
have both technical and practical train- 
ing in ventilation and sanitation, must 
understand the occupational disease law, 
and be able to locate and anah-ze indus- 
trial poisons. The positions in this 
branch pay $100 per month, with the 
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necessary traveling expenses. Applica- 
tions must be on tile at the office of the 
commission in Springfield, 111., prior to 
9 A. M., May lo. Requests for appli- 
cation blanks should be made to W. R. 
Robinson, chief examiner, Civil Service 
Commission, Springfield, 111. 

Rudolph Diesel, director of the Verein 
Deutscher Ingenieure. and the inventor 
of the Diesel engine, has been elected an 
honorary member of The American So- 
ciety- of Mechanical Engineers. The 
honorary membership was conferred 
upon him at a meeting of the gas power 
section of the society, April 30, 1912, 
when Dr. Diesel gave an illustrated ad- 
dress on "The Development of the Dies- 
el Engine."" 



Manufacturers' Notes 

United States Radiator Corporation, 
Detroit, ^Mich., has taken permanent pos- 
session of the plant and property in 
Paola, Kan., where it has been operat- 
ing a branch plant. A new building, 
60x145 ft. will be put up and new ma- 
chinery added for the manufacture of 
radiators. A switch will run to the prop- 
erty from the Missouri Railway. The 
final arrangements with the city council 
w;ere conducted by C. G. Blackmore, 
vice-president of the corporation. 



L. J. Mueller Furnace Co., Milwaukee, 
Wis., is placing on the market a new 
vacuum cleaning apparatus, designed for 
use in residences. The cleaner is oper- 
ated by an electric motor. 

Simonds Heating & Specialty Co., 

Grand Rapids, Alich.. inanufacturer of 
the Simonds system of vacuum steam 
heating, has opened a Minnesota branch 
office in St. Paul. The Simonds valves 
will be installed in the J. B. Whitacre 
Company factory, in that city. 

Central Foundry Co., Xew York, 
through its president, Waddill Catchings, 
reports gross business for the eight 
months ended December 31, 1911, at 
Si.867,920, and net profits at $124,888. 

Joseph Dixon Crucible Co., Jersey 
City, N. J., at its annual meeting, .\pril 
15, re-elected the retiring board of di- 
rectors consisting of George T. Smith, 
William ^lurray. Edward L. Young, Wil- 
liam H. Corbin, George E. Long, Wil- 
liam G. Bumsted and Harry Dailey. 
Officers elected for the ensuing year are 
as follows: President, George T. Smith; 
vice-president, W. H. Corbin; treasurer, 
George E. Long; secretary. Harry 
Dailey; assistant secretarj-, J. H. Scher- 
merhorn. 

Hart & Crouse Co., Utica. X. Y., 
manufacturer of the Roval line of steam 
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and hot water boilers, has added a job- 
bing department for heating, phimbing 
and tinning supplies. The company has 
moved into its new building on Turner 
Street and the jobbing department will 
occupy the old quarters on Lafayette 
Street. This department will be under 
the management of L. H. Birdseye, for 
many years with the Charles Millar & 
Son Co. 

United States Radiator Corporation, 
Detroit, Mich., announces that it has 
taken over the United Vacuum Appli- 
ance Co., of Connersville, Ind., and the 
Electric Renovator Mfg. Co., of Pitts- 
burg, and is now prepared to market a 
compkte line of vacuum cleaners for 
every purpose. In taking over these 
two concerns, the corporation states that 
it also secures the services of their en- 
tire manufacturing and engineering de- 
partments. 

National Tube Co., Pittsburg, an- 
nounces an increase in its capital stock 
from $9,000,000 to $13,000,000. The addi- 
tional $4,000,000 of stock is to be pur- 
chased at par by the Federal Steel Com- 
pany, which already owns all the out- 
standing stock of the National Tube Co. 
Judp-e Elbert H. Gary, chairman of the 
United States Corporation, which con- 
trols both companies, states that the 
proceeds of the $10,000,000 in bonds re- 



cently sold by the National Tube Com- 
pany, and of the issue of additional stock 
will be used in liquidating loans due by 
the National Tube Company to the 
United States Steel Corporation and 
other subsidiarj- companies of that cor- 
poration for moneys borrowed to pay for 
actual outlays for additions and exten- 
sions and for working capital. The Na- 
tional Tube Company will therefore, 
have no floating debt. Its current assets, 
it is stated, are largely in excess of all 
current liabilities. 

Standard System of automatic tem- 
perature control, manufactured by the 
Standard Regulator Co., 90 West St., 
New York, was installed in connection 
with the heating and ventilating plant 
fnr the Christian Union Congregational 
Church, Upper Montclair, N. J., which 
was described in the April issue. 

Illinois Blower & Sheet Metal Co., 

Chicago. 111., is the changed name of the 
Illinois Blower Co. The company has in- 
creased its capital stock from $5,000 to 
$10,000. 

Shirley Radiator & Foundry Co., In- 
dianapolis, Ind., has started building its 
new plant at Beech Grove, a suburb of 
Indianapolis. When completed it is stated 
the plant will be one of the lar<yest in- 
dependent boiler and radiator plants in 
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the country. The work is going forward 
under the immediate supervision of F. 
W. Smith, vice-president and general 
manager. 

Allis-Chalmers Co., Milwaukee, Wis., 
it is announced, will be reorganized with 
a capital stock of $42,500,000, to consist 
of $26,000,000 common and $16,500,000 
7% cumulative preferred. 



New Firms and Business, Changes 

Hygienic Ventilator Co., Chicago, has 
increased its capital stock from $3,000 to 
$25,000. 

W. H. Johnson & Son Co., Indianap- 
olis, Ind., heating contractors has moved 
into its new two-story office and fac- 
tory building on East St. Joseph Street, 
in that city. 

Michaelson Heating Co., Denver, 

Colo., will build a new warehouse at 



West Colfax Ave. and Elati Street, to 
cost about $6,000. The building will oc- 
cupy a site 25x125 ft. and will be two 
stories high. 

Loew Mfg. Co., Cleveland, O., manu- 
facturers of pipe threading machinery, 
feed water heaters and other steam spe- 
cialties, has increased its capital stock 
from $75,000 to $400,000. 

Dewstoe & Brainard Co., Cleveland, 
O., one of the oldest heating and plumb- 
ing firms in the middle West, has been 
dissolved, following the death, some 
months ago, of the president of the firm, 
C. C. Dewstoe. Charles H. Warner, who 
was with the company for many years, 
has established a heating and plumbing 
business under the name of C. H. War- 
ner & Co., at 721 Saint Clair Avenue, 
N. E., Cleveland. 
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New Corporations 

Daylight Burner Co., Cincinnati, O., 
capital $5,000, to manufacture burners for 
lighting and heating. Incorporators: 
Emil H. Kuhr, Iva E. Kuhr, Walter 
Bihrer, Otta Croutz and George H. 
Bohrer. 

St. Joseph Heating Co., South Bend, 
111., capital $100,000, to operate a central 
station hot water heating plant in South 
Bend. The incorporation is composed 
of men prominent in the Indiana & 
Michigan Electric Co. A franchise has 
been asked of the board of public works. 
It is proposed to utilize exhaust steam 
from ihe plant of the electric company 
to heat water. Incorporators: Charles 
A. Chapin, Chicago, president of the 
electric company; and his son Lowell 
Chapin. South Bend, who is general 
manager of the electric company. 

Ohio Boiler & Heating Co., Columbus, 
O., capital $3,000. Incorporators: C. M. 
Buller and others. 

Emmert Hardware & Cornice Co., 

East St. Louis, Mo., capital $15,000, to 
engage in general hardware, furnace, 
plumbing and heating business. Incor- 
porators: William T. Emmert, Annie M. 
Emmert and Henry Warning. 

Erie Ventilator Co., Erie, Pa., capital 
$25,000. Incorporators: Frank R. Leet, 
W. W. Walker and Grant J. Smith, all 
of Erie. 

Western Heating Co., St. Louis, Mo., 
capital $4,000, to manufacture and install 
heating apparatus. Incorporators: Harry 
W. Rigg, W. J. S. Hemphill, Alice E. 
Rigg and Mary W. Hempliill. 

Arcade Lighting & Heating Co., Day- 
ton, C)., capital $5,000, to furnish heat, 
light and power. Incorporators: John A 
McMalion, Stella O'Neall, Samuel W. 
Froehle, Robert K. Landis and Robert 
G. Corwin. 

Sanitary Kitchen Ventilating Co., Bos- 
ton, capital $50,000. Incorporators: 
Christian J. Ubhofif. Charles O. Quim- 
by and A. P. Phillips, 

Whitmore Electric Heating Co., Salt 
Lake City, Utah, capital stock $50,000. 
President, .'X. O. Whitmore; vice-presi- 
dent, Jenetta R. Whitmore; secretary, 
Ernest M. Fowler; treasurer, William 
Charles Stainer. 

Roath Heating and Ventilating Co., 

Akron. O., capital $10,000, to conduct 
heating, ventilating- and plumbing busi- 
ness. Incorporators: Sherman M. 
Roath. Edna G. Roath, William S. 
Roath, Clarence A. Whisler and .A-gatha 
McGinnis. 

P. W. Schneider, Inc., Utica. N. Y., 
capital $10,000, to conduct a heating and 
plumbing business. Incorporators: Paul 
W. Schneider, Anna S. Schneider, Geo. 
J. Alcicker, all of Utica. 



Beekman & Franz, Springfield, 111., 

capital $10,000, to conduct a heating and 
plumbing business. Incorporators: H. 
T, Beekman, Fred Franz, Jr., and L. G. 
Eberly. 

Dermott Heating Co., Durham, N. C, 
capital $25,000, to conduct a heating busi- 
ness. Incorporators: J. V. Dermott, 
George McCrackin and E. J. Schantz. 

Wise-Harrold Electric Co., New Phila- 
delphia, O., capital $30,000, to manufac- 
ture vacuum cleaning apparatus. 

Greenfield Tap & Die Co., Greenfield, 
Mass., with a capital stock of $1,000,000 
preferred and $1,000,000 common, was 
organized in Boston, April 2, to act as 
a holding company for the Wiley & Rus- 
sell Mfg. Co., and the Wells Bros. Co., 
both of Greenfield. The merger was ar- 
ranged by Turner, Tucker & Co., of Bos- 
ton, who first secured an option for two- 
thirds of the capital stock of the Wiley 
& Russell Mfg. Co., the option price be- 
ing $600,000, or about $1,800 a share. The 
business was established by Charles P. 
Russell, president and treasurer of the 
concern, who now retires. The officers of 
the new company are: President, F. O. 
Wells, Greenfield; vice-president, W. M. 
Pratt, Greenfield; treasurer, F. H. Payne, 
Boston; directors, above-named officers 
and J. W. Stevens, Greenfield; A. C. Dut- 
ton, Greenfield: J. H. Drury, Athol; and 
W. J. Carl in, Boston. 

Central Plumbing & Heating Co., Sa- 
line, Kan., incorporated to take over the 
business of the McConnell & Woods 
Plumbing Co. The interest of Mr. 
Woods in the old firm was purchased by 
C. A. Test, who, with Mr. McConnell, 
will manage the new concern. 



Contracts Awarded 



P. L. McQuillan, Chippewa Falls, Wis., 
heating and plumbing for Women's Dor- 
mitory at Madison, Wis., for $15,000. 

St. Paul, Minn. — Bids for the heating 
and ventilating of the new pathological 
laboratory and garage to be added to the 
City and County Hospital were as fol- 
lows: M. J. O'Neill, $3,178; Healy 
Plumbing & Heating Co., $2,632; Mc- 
Quillan Bros., $2,800; Hanks & Eha, 
$2,396. 

Anderson, Ind. — .\ contract to rebuild 
the steam heating plant of the Central 
Steam Heating Co., of Anderson, has 
becil let to the American District Heat- 
ing Co.. North Tonawanda, N. Y. The 
trunk line will be a 14-in. main, sur- 
rounding a territory six blocks wide and 
ten blocks long, including- all of the busi- 
ness section, five school buildings and 
the' central portion of the residence sec- 
tion of the city. The work will begin 
early this month. 

Hanley-Casey Co., Chicago, heating 
plant for the Peoria State hospital. 
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awarded by the State Board of Admin- 
istration. The contract amounts to $44,- 
450. Other bids were: Charles W. 
O'Neill, Peoria. $5i,554; John O'Neill & 
Son, Peoria, $62,870. 

Frank A. Sullivan, Santa Rosa, Cal., 
heating and ventilating new $10,000 Car- 
negie library at Oroville, Cal. 

Doerr & Lechsinger, Watertown, Wis., 
hfating and plumbing for Watertown 
gymnasium. 

R. R. Moore, Wichita, Kan., heating 
new high school building at Sedgwick, 
Kan., for $2,250. 

J. D. Wilson, Mason City, 111., heat- 
ing and plumbing new county farm build- 
ing at Mason City, for $3,085. 

Hanley-Casey Co., Chicago, heating 
asylum buildings at Bartonville, 111., for 
$45,200. 

Somerville, Mass. — Bids for the heat- 
ing and ventilating of the new school 
building in Somerville were as follows: 
Braman, Dom^ & Co., $12,155; W. W. 
Campbell & Son, $11,908; Hern-Furlong 
Co., $11,370; J. F. Foster, $10,586; Huey 
Bros.. $10,277; J. J. Hurley, $10,456; 
Lynch & Woodward, $12,144; McLean 
& Cousens. $11,241; J. F. Morgan & Son, 
$12,296: Pierce & . Cox, $10,886; W. B. 
Ross, $12,145: Charles H. Sanborn. 10.- 
$300; P. J. Sullivan. $10,200; Arthur J. 
Sanford. $11,900; Whitten & Jackson, 
$12,177; Frank E. Woodward & Co., $12.- 
610; F. W. Zemier & Co., $11,076; Com- 
monwealth Heating Co., $10,234. Ac- 
tion on the bids was deferred. 

John Perra, New Bedford. Mass., heat- 
ing, ventilating and plumbing new 
Katherine Street School for $12,766; the 
plumbing and vacuum cleaning contract 
went to Jeremiah Colohan at his bid of 
$7,050. Other bids for the heating, ven- 
tilating and plumbing work were: Wood. 
Brightman & Co., $16,442; James N. Con- 
way, $12,997; Charles H. Sanborn. $13.- 
515; Isaac Cofifin & Co., $14,966; W. W. 
Campbell ^' Son. $13,998. 

Thomas E. Gildea, Syracuse. N. Y., 
heating and ventilating plant for State 
Capitol at Albany. N. Y. The contract 
amounts to $42,000. 

Chas. J. Gustafson. St. Paul. Minn., 
heating, p'umbing and gas fitting for 
new Turkish bath house on Jackson 
Street, St. Paul, for $2,657. 

Charles E. Thomas Co., San Fran- 
cisco, Cai., heating and ventilating San 
Francisco Girls' High School for $29,850. 

Turner Co., San Francisco. Cal.. heat- 
ing and electrical work for the Sheedy 
Estate apartment building qu Larkin 
Street for $3,600. 

Robbins & Gamwell Co., Pittsfield, 
Ma.'is., heating and ventilating addition 
to the Briggs School, Pittsfield. for $9.- 
72s. 



Fall River, Mass. — Bids were received 
for the heating and ventilating of the 
new school building to be built at Whip- 
ple and Hamlet Streets, Fall River, as 
follows: T. D. Kelly, $8,000; American 
Plumbing & Heating Co., $6,662; Fall 
River Steam & Gas Pipe Co., $6,675; 
Peter Leary, $7,285; Lagasse Bros., $6,- 
450; Nathan Miller & Sons, Ltd., $7,498; 
John F. Johnston, $6,914. The contract 
was not let. 



Business Chances 

Washington, D. C. — Sealed proposals 
will be received at the office of the Su- 
pervising Architect, Treasury Depart- 
ment, for the following-named work: 

Until ]V^ay 21, 1912, for the construc- 
tion, including plumbing, gas piping, 
lieating apparatus, electric conduits and 
wiring, etc.. for the United States Post 
Office at Alameda, Calif. 

Until May 27, 1912, for the construction 
complete, including plumbing, gas pip- 
ing, heating apparatus, electric conduits, 
etc.. for the United States Post Office 
at Westfield. Mass. 

Springfield, Mo. — Plans for an outside 
heating plant for the Springfield High 
School -will be asked at an early meet- 
ing of the Springfield Board of Educa- 
tion. An expenditure of $10,000 is con- 
templated. 

Buffalo, N. Y. — The board of super- 
visors has passed a resolution providing 
that a heating engineer be employed to 
prepare plans and specifications for a 
new heating plant at the penitentiary. 
The plant will cost about $10,000. The 
design will be made by the Richard D. 
Kimball Co., of Boston. 

Rock Island, 111. — Lewis & Kitchen, 
Chicago, have been directed by the board 
of education of Rock Island to draw up 
plans and specifications for the central 
heating plant to be installed in the new 
manual arts building in that city. 

Iowa Falls, la. — The State board of 
education is planning to build a new 
heating plant and laundry for the use 
of the university hospital, to cost $30,- 
000. Work will be started in the Fall 
in time to have the plant ready by win- 
ter. W. R. Boyd, of the finance commit- 
tee of the State board, has the work in 
charge. 

Oakland, Calif. — Plans for new school 
buiidings to be built shortly contem- 
plate a total expenditure of $2,493,900. 
The city has recently voted favorably on 
a bond issue to cover this cost. 



Wanted 
Heating and Ventilating Engineer. — 

Must be capable of designing exhaust 
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Vento, care of Heating and Ventilating 
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Trade Literature 

Perfect Ventilation Through Distribu- 
tion is the title of a new catalogue de- 
scribing the Knowles mushroom venti- 
lator and air controllinsf head for thea- 
tres, schools, churches, public halls and 
all auditoriums. These devices are for 
use in connection with indirect heating 
and ventilating systems and in their ap- 
plication aid m carrying out the most 
approved up-to-date methods of securing 
fresh air. The devices are located under- 
neath the seats and the inflow of warm or 
cold air can be regulated, it is stated, to 
the fraction of a cubic foot by means of a 
valve and locking screw. It may be 
placed in walls as well as in floors of li- 
braries, museums, etc., where the seats 
are not stationary. To supply the de- 
mand for a ceiling down-draft ventilator 
for large public rooms, such as banks, 
exchanges, libraries, etc., where the use 
of a floor mushroom is not practicable, 
the catalogue shows a device built on 
similar lines to the mushroom ventilator, 
for controlling and distributing the fresh 
air. The Knowles mushroom ventilators 
are made in three sizes. The standard 
type is designed to deliver approximately 
4 cu. ft. of fresh air per second. Size 
2,V2 X 6 in. (standard). Pp. I2. 

Twenty-four Hours with Sparks Be- 
low Atmosphere is an interesting cir- 
cular that is being sent out by the Iro- 
quois Engineering Co.. Chicago, contain- 
ing illustrations of the devices used with 
the Sparks system of vacuum heating. 
The title of the circular is borne outjn 
a chart indicating the pressure carried 
on a boiler of a heating plant consisting 
of 27,000 sq. ft. of radiation, equipped 
with a Sparks system. The line circling 
the chart and representing the results of 
a 24-hr. operating period as showing the 
uniform vacuum maintained, ranging 
from zero to 12 in. The Sparks vacuum 
pump, it is stated, will maintain a vacuum 
on low pressure boilers or on the exhaust 
or heating mains of a high pressure plant 
continuallv without cost or aid of out- 
side power. The additional point is made 
that it is entirely automatic and will op- 
erate continually without oiling or atten- 
tion. Attention is also called to the fact 
that no rovalty is charged for the use 
of the Sparks system and that it is equal- 
ly adaptable to large and small plants. 

Smokeless Chimneys is the title of a 
12-page pamphlet issu'ed by the Furnace 
Gas Consumer Co.. Mntteawan, N. Y., 
describing the Furnace Gas Consumer, a 
device consisting of a bank of fireclay 
tubes installed in the space back of the 
bridge wall underneath the boiler. It is 
claimed that these tubes become white 
hot or incandescent and that th'— serve 
to reheat the distilled gases and air, so 
that when the two mingle in the space 
back of the tubes, complete combustion 



takes place before the gases again strike 
the cold surface of the boiler, and there 
is perfect combustion without formation 
of smoke or soot. The device, therefore, 
really consists of a means of heat stor- 
age in the furnace, which stores heat 
when the fire is bright, and utilizes the 
same heat for the combustion of the 
gases distilled when fresh fuel is spread 
over the incandescent fuel bed. Other 
advantages claimed for this device are 
that it makes it possible to secure per- 
fect combustion with a smaller excess of 
air and that the heat absorbing capacity 
of the boiler is increased, due to the in- 
creased absorption by radiation, the 
white hot tubes radiating into the boiler 
almost as rapidly as does the incandes- 
cent fuel bed, therefore leaving less heat 
absorption by convection to be per- 
formed bv the flues. 

McCreery Scrubber Type Air Washer 
is the title of a circular published by the 
McCreery Engineering Co., Detroit, 
Mich., illustrating a new form of this 
company's air washer, known as the 
scrubber type. The construction is based 
on the principle which the company has 
followed that the highest efficiency in 
air purifying, cooling and humidifying 
can only be obtained by introducing in 
the spray chamber broad surfaces over 
which the air passes and which are kept 
constantly flooded from the sprays and 
that spray or mist alone will not prevent 
the passage of soot and dust. In the 
scrubber type corrugated metal shelves 
are arranged immediately behind the 
sprays, and tilted forward so as to throw 
the air slightly upward and thus insure 
air scrubbinsf contact with the under sur- 
faces of the shelves as well as the upper. 
The water falling from the lip of each 
scrubber plate is dashed back by the air 
against the plate next below, catching 
and washing down soot and other greasy 
particles which might otherwise float 
nast the spray nozzles. The scrubber 
type of air washer is made of galvanized 
iron and brass alone is used in the con- 
struction of the spray heads. Tlie illus- 
tration accompanying the circular shows 
an unusually compact apparatus. 

J-M Roofing Salesman, for April. 1912, 
contains the announcement that the H. 
W. Johns-Manville Co., New York, is 
about to build a new industrial town to 
be known as Manville, N. J. More than 
.^00 a^res of land have been bought on 
the site of what is now known as Fin- 
derne. Here will be erected what are 
destined to be the largest and. best- 
equipped factories in the world for the 
manufacture of asbestos and magnesia 
products, including roofings, textiles, 
packings, insulation materials and other 
J-M products. The company is now 
erecting another large factory in the 
Claremont section of Tersev City forthe 
manufacture of cork insulating materials. 
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Our Double Blower 
built in all sizes. Ca- 
pacity up to 8,000,000 
cubic feet of air per 
hour each. 




Window Ventilators 
made in five sizes, 
changing from 3000 to 
2 1 ,176 cu. ft. of air per 
hour. 



1 mm SYSTEM OF VENTILim 



MANUTACTURED BY THE 



Hackney Ventilating Company 

ST. PAUL, MINNESOTA 

GUARANTEED to be the only posi- 
tive System of Ventilation on 
the market. Extracting from the build- 
ing or room all the foul air, replacing it 
at same time with the same amount of 
pure air gathered from the outside. 

Positively correct Ventilation of School 
Buildings a Specialty. 



Write for Catalogue, Prices and Terms 



Reliable Agents Wanted In All 
Unoccupied Territory 



CYPRESS UNDERGROUND 
STEAM PIPE COVERING 




A — 2 inch Thick Inner Shell 
B — Asphaltum Packing 
C — Dead Air Space 
D— 1 inch Thick Outer Shell 



Gulf Cypress, the wood eternal, will not 
rot under wet and dry conditions. 
Wound with Heavy Galvanized Wire. 

Write for Catalogue 

A. WYCKOFF & SON CO., Elmira, N. Y. 
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These Iavo plants, together with the com- 
pany's asphalt refineries at South Am- 
boy, N. J., will give employment to sev- 
eral thousand men. 

Valve World for April, 1912, published 
by the Crane Co., Chicago, is a memorial 
number for the late Richard T. Crane, 
president and founder of the company, 
who died January 8, last. The issue is 
remarkable for the completeness with 
which the career of Mr. Crane is re- 



viewed and for the artistic excellence of 
its printed pages. The life of Mr. Crane 
is told under separate headings, as "iron- 
master," "a real builder," "a real friend 
of real education," "a maker of men," 
"the employer" and "the man." Much 
of the matter is of historical interest to 
the trade generally as Mr. Crane's life 
practically spanned the manufacture of 
pipe and fittings in this country. It is 
altogether a notable publication. 



BOOKS ON HEATING AND VENTILATION 

Mechanical Equipment of Federal Buildings Under 
Control of the Treasury Department. By Nelson 
S. Thompson, chief mechanical and electrical en- 
gineer, office of the supervising architect. Second 
edition, revised and enlarged. Contains the basic 
data used in the design of the mechanical and elec- 
trical equipment of Federal buildings under the 
control of the Treasury Department. Also con- 
tains data for approximating the cost of the vari- 
ous parts of the work. The book takes in heating 
and ventilation, plumbing, stationary and port- 
able vacuum cleaning plants, engines and gener- 
ators, motors and controlling apparatus, forced 
systems of hot water heating, commercial practice 
in factory heating, etc., and other valuable data. 
Cloth. $2.00. 



Central Station Heating. By Byron T. Giftord. 
This work presents the most advanced practice 
in central station heating, both steam and hot 
water, and is an invaluable guide, not only to the 
engineer, but to municipalities and public service 
commissions where district heating is being, or 
will be, used. 208 pages, with 42 figures, includ- 
ing SO pages of miscellaneous engineering data. 
Size 6 X 9K in., bound in flexible leather. Price, 
$4.00. 

Mechanics of Heating and Ventilating. By Konrad 
Meier. Including a series of ten charts containing 
data relating to the flow of water, steam and air, 
collected by Mr. Meier during an exoerience of 26 
years in heating and ventilating work, both in this 
country and abroad. Each of the charts replaces 
a series of tables on the subiect, giving at a glance 
the result of a calculation from any combination 
of factors. 161 pages, illustrated, with ten large 
charts. Size 6x9 in. Price, $5.00. Separate 
sets of charts, printed on cloth, with lines in dif- 
ferent colors and mounted on boards. Single 
charts, $1.50. Sets of ten charts, $15.00. 

Heating and Ventilating Buildings, a standard 
manual for heating engineers and architects. By 
Prof. R. C. Carpenter. Fifth edition, largely re- 
written. 577 pages, 277 illustrations, 8vo, cloth, 
$4.00. 

Handbook for Heating and Ventilating Engineers. By 
Prof. James D. Hoffman and Benjamin F. Raber. 
The latest book on this subject. Unusually com- 
prehensive. 320 pages, with 45-page appendix. 
Size 4'Ax6yi in., bound in flexible leather. Price. 
$3.50. 

Qoestions and Answers on the Practice and Theory 
of Steam and Hot-Water Heating. By R. M. 
Starbuck. Illustrated. $1.00. 

Ventilation of BuitdinKS. By William G. Snow and 
Thomas Nolan. 83 pages. Pocket size. Con- 
tains a statement of the general principles of ven- 
tilation and of their application to different kinds 
of buildings. Boards, SOc. 

Steam Heating and Ventilation. By Wm. S. Monroe. 
Containing formulas and data valuable in the de- 
signing of heating and ventilating plants. Price, 
$2.00. 



Steam-Electric Power Plants. By Frank Koester. A 
practical treatise on the design of Central Light and 
Power Stations and their economical construction 
and operation. 473 pages. 340 ills. Price, $5.00- 

Air-Conditioning. By G. B. Wilson. Being a short 
treatise on the humidification, ventilation, cooling 
and the hygiene of textile factories — especially 
with relation to those in the U. S. A. With fig- 
ures. 12mo. Illustrated. 143 pages. Price, $1.20. 

Practical Steam and Hot Water Heating. By Alfred 
G. King. Containing over 300 detailed illustra- 
tions. The book is a working manual for heating 
contractors, journeymen steam fitters, architects 
and builders. Describes various systems of heat- 
ing and ventilation and includes useful data and 
tables for estimating, installing and testing such 
systems. 8vo. 367 pages. Price, $3.00. 

Dean's System of Greenhouse Heating, by steam or 
hot water, with formulas for obtaining differeot 
temperatures, by Mark Dean. Price, $2.00. 

Power, Heating and Ventilation. By Charles L. 
Hubbard, B.S., M.E. A treatise for designing and 
constructing engineers and architects. The whole 
subject of heating is covered, including the heating 
of large institutions with central plants. Space is 
also devoted to electrical matters connected with 
steam plants. 647 pages. Price, $5.00 (three 
volumes in one). 

Notes on Heating and Ventilation. By John R. 
Allen. 152 Pages. 34 illustrations. Size. 4 V^x 
6 yi in. One of the new books, brought quite up 
to date, and containing much information to guide 
the intelligent steam fitter in the installation and 
heating and ventilating apparatus. Cloth. $2.50. 

Steam Fitters' Computation and '°rice Book, abridged. 
By Mark Dean. Price, $2.50. 

The School House. Its Heating and Ventilation. 
By J. A. Moore. 204 pages, illustrated. $2.00. 

A Manual of Heating and Ventilation, for engineers 
and architects, embracing tables and formula* 
for dimensions of pipes for steam and hot-water 
boilers, flues, etc. By F. Schumann. Second 
edition, revised and enlaiged. 12mo, $1.50. 

German Formulas and Tables for Heating and Ven- 
tilating Work, especially adapted for those who 
plan or erect heating apparatus. By Prof. J. H. 
Kmealy. Illustrated. Price, $1.00. 

Centrifugal Fans. By J. H. Kinealy. A theoretica 
and practical treatise on fans for moving air in 
large quantities at comparatively low pressures. 
206 pages. 39 diagrams. Full limp leather pock- 
etbook round corners, gilt edges. Price, $5.00, 

The Principles of Heating. By William G. Snow. 
A practical and comprehensive treatise on Applied 
Theory in Heating. 161 pages. 42 illustrations. 
38 tables. Size, 6x9 in. Cloth, $2.00. 

Mode.x Sanitary Plumbing, Steam and Hot Water. 

By James J. Lawler. 400 pages. 228 illustra 
tions. Size, 6x9 in. This is the latest edition of 
Mr. Lawler's well-known work on this subject - 

Price, $5.00. 
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JWeutral Zone in Heating and Ventilating'^' 

By L. Biro. 



In a hall or any interior where the 
temperature is lower or higher than 
the external temperature, there exists 
between the floor and ceiling a single 
horizontal plane where the pressure is 
equal to the external atmospheric 
pressure. 

If in this plane, called the neutral 
zone, an opening be cut into the walls 
there would be neither inflow nor out- 
flow of air. On the other hand, if 
openings be cut under and above this 
zone, there would be inflow of air 
through one and outflow through the 
other. 

Let us suppose, for instance, an in- 
terior, abed (Fig. 1) with walls that 
are absolutely impermeable and con- 
taining heated air at a temperature ti 
higher than the external temperature, 
te. The internal pressure will increase 
in proportion to the absolute tempera- 
ture and if we cut an opening, O, in 
a vertical wall (Fig. 1) the air will 
flow out until the internal pressure at 
O becomes equal to the atmospheric 
pressure. Above and below O we will 
have pressure conditions indicated by 
the straight line A — B. Below O 
there will be a negative pressure and 
above a positive pressure, as linear 
function of the vertical distance from 



O. The external air will tend to enter 
the interior through Od and the in- 
ternal air will tend to go out through 
Ob. 

The cause of this phenomenon is 
easy to explain. The external air has 
a greater density. The internal pres- 
sure exerted on the ceiling ab, in 




*From a paper read before the Association dPs 
Ingenieurs de Chauffage et Ventilation de 
France, January 19, lf)12. 



PIG. 1— niAGRAM OF ATR PRESSURES IN 
BUILDING WITH IMPERMEABLE WALLS. 

ounces per square foot, is evidently 
equal to 

(de — di)xbO 
where de equals weight of external air 
in ounces per cubic foot, and di equals 
the weight of internal air in ounces 
per cubic foot. 

On the other hand, the negative 
pressure existing at the floor can be 
calculated from 
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(de — di) xOd 
From these two equations it follows 
that the difference between the pres- 
sures at the floor and ceiling is equal 
to " 

(de — dOxH 
where H is the height of the interior. 



»•« 




8 D 



FIG. 2— DIAGRAM OF AIR PRESSURES WITH 
PERMEABLE WALLS. 



If the internal temperature becomes 
equal to the external temperature, the 
line AB will coincide with the vertical 
wall bd. If it is less, the line AB will 
take the position A'B' ; the external 
air being warmer, the tendency will 
be for it to enter the interior above 
O ; the internal air, being colder, will 
flow out at Od. 

If the walls of the interior in ques- 
tion are as we have supposed, im- 
permeable, the positive and negative 
pressures mentioned constitute a po- 
tential energy having no tendency to 
expend itself and to produce any re- 
sult. However, in practice, such a 
case is almost never met. We must 
assume permeable walls with motion 
of air indicated by the arrows in 
Fig. 2. 

Let us represent by the opening O^ 
the sum total of the exit surfaces and 
openings of all kinds under O. Let 
us do the same with the exits of air 
above O and call this sum of open- 
ings Og. If the air enters below with 
a velocity of v^ and goes out above 
with a velocity of Vo, evidently O^ v^ 
equals Oo v,, because volume of air 
going out will be equal to that enter- 
ing under the neutral zone. Let us 
now suppose O, considerably enlarged 
by, for example, opening a door, a 



window or damper in the rear. At 
once there will be a new condition of 
pressure. The product O^ v^ will re- 
main sensibly the same, but v, will 
become less (because of the new 
opening O). The ordinate Bd will 
become less and the line of pressures 
CD will be displaced towards the new 
enlarged opening. 

The position of the neutral zone is 
always near the more permeable walls 
and all enlarged openings ; any in- 
crease whatever of permeability will 
bring about a displacement of the neu- 
tral zone towards the enlarged open- 
ing. 

The line of pressures is displaced, 
other conditions being equal, always 
parallel to itself. 

This results from the equation indi- 
cating the difference in pressure be- 
tween the floor and the ceiling which 
contains only the height of the in- 
terior and the air densities, external 
and internal. Wherever the neutral 
zone is, the pressure difference exist- 
ing between the floor and ceiling is 
constant. 

On the other hand, once the condi- 
tions are established and without any 



\ 





FIG. 3.— DIAGRAM SHOWING NATURAL 
NEUTRAL ZONE. 



alteration in openings, the line of 
pressure will turn always about the 
-^me neutral point and its position 
and inclination will be affected by the 
temperatures te and ti only. 

DETERMINING THE NEUTRAL ZONE IN 
PRACTICE. 

These theoretical considerations 
now 'brought out, let us see how and 
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where the neutral zone is to be deter- 
mined in practice. We must say that, 
unfortunately, its position cannot be 
calculated in advance. Generally, in 
interiors with plaster ceilings and of 
normal construction, the neutral zone 
is found a little higher than half the 
height of the interior. When the in- 
teriors have skylights or roofs which 
are not very air tight, the neutral zone 
will be found much higher, very near 
the top, because the leakage tends to 
raise the neutral zone, as already ex- 
plained. 

Let us call the position which this 
zone takes, when no mechanical or 
other device is used, the natural neu- 
tral zone is contradistinction to the 
artificial or mechanical neutral zone 
which we shall consider later. 

WHEN THE AIR IS CHANGED BY NATU- 
RAL VENTILATION. 

A glance at the diagram of the na- 
tural neutral zone (Fig. 3) explains 
the continuous change of air, the so- 
called natural ventilation of heated in- 
teriors. Though this change of air 
is often very insignificant, it frequent- 
ly prevents the complete vitiation of 
the air. The diagram of pressures 
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FIG. 4. 



, VS \ Ground Floor 
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-DISTRIBUTION OF NEUTRAL ZONES 
IN A BUILDING. 



also indicates what we can do with 
the forces which exist. 

Fresh air should be introduced (in 
winter, of course) as low as possible 
and the vitiated air taken out as high 
as possible. 

When we use a small amount of 
energy for the ventilation of an in- 



terior and when we attempt to reduce 
this expenditure of energy as much 
as possible, the fresh air should be in- 
troduced under the neutral zone at A 
(Fig. 3) because the negative pres- 
sure, ab, can be subtracted from the 
pressure to be obtained in the in- 
terior. The removal of air should be 
accomplished above the neutral zone 
at B, because the positive pressure, 
cd. will be an aid. 




FIG. .5.— AIR PRESSURES IN ROOM WITH 
i.MPERMEABLE WALLS. 

On the other hand, ventilation in 
winter should be obtained by exhaust 
openings placed high and the ventila- 
tion in summer by openings placed be- 
low the neutral zone, because, in the 
first case, there is positive pressure 
above, and, in the second place, posi- 
tive pressure below. The damper, ]\I, 
should be open in winter, and the 
damper, X, in simimer. 

CONDITIONS IN INTERIORS WITH SEV- 
ERAL FLIGHTS OF STAIRS. 

In heated interiors having a consid- 
erable height, as, for instance, those 
containing several flights of stairs, 
halls of large stores and public build- 
ings, etc.. the pressure differences can 
be ver\' large. For example. Fig. 4 
shows a series of flights of stairs or 
hall a number of floors in height. 

The lines ab indicate the individual 
pressure conditions of each floor iso- 
lated from the hall. The line AB 
indicates the considerable pressure 
differences which obtain in the hall 
because of its height. If any of these 
floors be opened to the hall, the pres- 
sure obtaining at that level of the hall 
is communicated to that floor, and 
there will be in the latter a pressure 
equal to the algebraic sum of the two 
pressures. 
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If the fourth floor be open to the 
hall or to the stairways, a large posi- 
tive pressure will result. Evidently 
the contrary will obtain when a door 
or a window on the ground floor con- 
necting to the hall is opened. The 
large negative pressure existing will 
be transmitted to the ground floor. 
Therefore, if the chimneys or boilers 
do not draw well on the ground floor, 
it would not help matters to connect 
with this hall pressure. On the upper 
floors, however, due to the high posi- 
tive pressure, the draft will be much 
increased. 

For the same reason the kitchens 
or other places where odors or smoke 
would be a nuisance should, if possi- 
ble, be located on the upper floors 
where a simple communication with 
the hall will prevent the spread of 
such odors throughout the building. 
We have seen that the natural neu- 
tral zone is more frequently above the 
floor. This condition, in winter, is 
very inconvenient, especially in large 
halls or concert rooms, large stores, 
hotel halls, banking rooms, etc. An 
example will best explain the subject. 
Take, for example, a theatre or cen- 
tral hall of a large store, 80 ft. high, 
heated to 70° F. with an external tem- 
perature of 32" F. The ceiling being 
fairly air tight, the neutral zone will 
be at half the height. The weight of 
a cubic foot of air at 32° F. is 0.0808 
lbs., and that of air at 70° F. per 
cubic foot is 0.075 lbs. The pressure 
obtaining at the floor will, therefore, 
be (0.0808 — 0.076) x 40^0.232 lbs. 
per square foot, producing a velocity 
of 28.8 X 0.232= 13.8 ft. per second. 
If, therefore, an entrance door be 
opened, the occupants who are near 
will receive a douche of cold air ])ene- 
trating the hall with a velocity of 
about 13.8 ft. per second. In reality, 
this velocity will be a little less than 
13.8 ft. because in opening the door 
the neutral zone will be lower some- 
what and the negative pressure will 
be reduced. We try to remedy such 
a condition by installing a large num- 
ber of entrance doors or revolving 
doors. The correct solution is not 
found in this manner, but in the arti- 
ficial lowering of the neutral zone. 



NO COLD DRAFTS WITH NEUTRAL ZONE 
BELOW FLOOR LEVEL. 

In fact, if the neutral zone is at the 
level of the floor or under, all the 
parts of the hall in question are at a 
pressure higher than that of the ex- 
ternal atmosphere. In opening a door 
the external air cannot penetrate the 
interior, but there will be an outflow 
of air. In order to get this result, it 
is generally sought to obtain a feeble 
positive pressure of 1 to 1.6 oz. per 
square foot at the level of the floor; 
that is to say, to lower the neutral 
zone below the floor. It is useful to 
obtain this feeble positive pressure at 
the floor because, in opening a door, 
the neutral zone is made to rise, and 
otherwise we would have a feeble 
negative pressure at the level of the 
floor. 

It can be said that, wherever it is a 
question of heating an interior of a 
certain height, this artificial lowering 
of the neutral zone is very desirable 
and very often indispensable in order 
to avoid annoying air currents, 

METHODS OF CONSTRUCTION TO LOWER 
NEUTRAL ZONE. 

What are the methods to obtain this 
result? Evidently, the hall must be 
constructed with fairly air tight ceil- 
ings and we must diminish, as far as 
possible, the outward and inward air 
leaks at the upper levels. In any case, 
whatever the condition of air tight- 
ness of the construction may be, the 
neutral zone will always be found 
above the floor, because the neutral 
zone is found very near the floor in 
the most favorable conditions ; that is 
to say, in an interior having walls 
which can be considered impermeable 
(Fig. 5) and in permitting openings 
to the external atmosphere near the 
floor, the neutral zone is made to rise. 

The artificial lowering, but not me- 
chanical, of the neutral zone can be 
obtained by the methods shown in 
Fig. 6. Naturally, the lowering will 
be greater the lower the areaway is 
cut. In any case, unless you construct 
formidable pits, it is difficult to lower 
■the neutral zone below the floor. If 
one or more doors be opened there 
will be an inflow of cold air which 
must be heated by the pipes C, fed by 
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steam or hot water, and placed in 
front of the openings in the walls. 

The real solution of the problem is 
in the blowing in of a volume of air 
sufficient to create everywhere in the 
hall a positive pressure and to obtain 




FIG 







-ARTIFICIAL. NON - MECHANICAL 
LOWERING OF THE NEUTRAL ZONE. 



a mechanical lowering of the neutral 
zone below the level of the floor. 

VOLUME OF AIR REQUIRED TO LOWER 
NEUTRAL ZONE TO FLOOR LEVEL. 

The first problem which presents it- 
self in the examination of this ques- 
tion, is the following: What is the 
volume of air required to be blown in ? 
Unfortunately, we do not have at 
present sufficient data to be able to 
indicate the figures even approximate- 
ly for typical constructions. 

Though we have sufficiently exact 
data concerning the permeability of 
certain materials of construction, the 
calculation becomes well-nigh impos- 
sible in most cases because we cannot 
determine the action of the wind and 
of the air tightness, more or less large 
and variable, of the joints, doors and 
windows. 

There are cases, very rare, for 
which we can give a fairly precise cal- 
culation of the volume of air neces- 
sary to maintain the neutral zone at a 
given level. These cases are met when 
the walls are absolutely homogeneous, 
having everywhere the same thick- 
ness. We can then make use of our 
coefficients of permeability. By the 
latter is meant the number corre- 
sponding to the volumes of air which 



pass through a square foot of surface 
under a pressure difference of 1 oz. 
per square foot on the two sides of 
the wall. 

The following example will indi- 
cate the method of procedure: 

Take, "for example, an interior with- 
out windows, having a single door 
which is very air tight and construct- 
ed of homogeneous walls. The tem- 
perature of the interior is very high, 
and it is desired by a mechanical 
scheme of ventilation to prevent the 
poisonous gases from going out. The 
neutral zone must, therefore, be raised 
above the ceiling to P (Fig. 7) in 
order to have a slight negative pres- 
sure, cd, at the ceiling. 

Knowing the greatest temperature 
difference between the interior and 
exterior, we can determine the nega- 
tive pressure, fg, at the floor. In 
order to obtain the desired result, we 
must blow on each of the four verti- 
cal walls the volume 



V = Sx 



cd -!- fg 



xpi 



where S is the surface of the wall, 




pnus pressure at the floor 



FIG. 7.— ELEVATION OF THE NEUTRAL 
ZONE IN AX INTERIOR WITH HOMO- 
GENEOUS WALLS. 



cd-f-fg 



is the surface of cdfg, representing 
the negative pressure to be produced, 
and Pi the coefficient of permeability. 
The volumes passing through the 
ceiling and floor are given by Sj x bd x 
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pj and Si X gk X pg, where S^ is the 
surface of the floor or of the ceiling 
and bd and gk the negative pressures 
at these two points ; Pi and p^ are the 
coefficients of permeability of these 
two surfaces. 

This method of calculation can 
sometimes be employed in the case of 
ventilation of refrigerator interiors, 
hot houses, underground vaults, store- 
rooms, etc. In case of structures with 
walls of varying materials and thick- 
nesses and much window surface, the 
above method is useless because we 
cannot take account of the infinity of 
small leaks through the small joints 
more or less air tight. In such a case 
we must obtain results by trial. 

Some data have been published, 
especially by German specialists, on 
the volume necessary to lower the 
neutral point ; but the diversity of 
structures and the lack of figures do 
not allow of precise calculation. 

It is unnecessary to mention that the 
determination of the volume required 
to blow in depends on other things : 
the elimination of carbonic acid gas 
and the dissipation of heat. The prob- 
lem of the lowering of the neutral 
zone is associated with the other prob- 
lems mentioned above and the equip- 
ment must be able to give the largest 
volumes required by the combined so- 



lution of these different problems. We 
will limit ourselves here to the study 
of this problem exclusively from the 
standpoint of the lowering or raising 
of the neutral point. 

It is evident that engineering 
judgment should guide the engineer 
in the choice of volume to introduce 
into interiors to ventilate where a pos- 
itive pressure must be brought about 
throughout. The engineer must then 
obsei-ve and regulate the result. Since 
the engineer must rely on his judg- 
ment or, at least, on approximations, 
he should use the simplest and most 
economic methods to reduce these ap- 
proximations to a minimum. 

Two typical cases will be consid- 
ered : first, an interior that is not very 
air tight where it has been observed 
thi'.- there are r.old air leaks and th;;!' 
the neutral point is above the floor at 
P (Fig. 8). In order to remedy this, 
we wish to lower the neutral zone to 
Pi, in order to obtain a positive pres- 
sure at the floor of about 1.6 oz. per 
square foot which would cause the 
line of pressure AB to be displaced to- 
a parallel position. A' B'. 

The first thing to do is to locate 
the neutral zone. This can be done by 
an inclined micromanometer (Fig. 9) 
enabling readings of 0.004 to 0.0015 
in. The pressure in the interior is 




FIG. 8.— MECHANICAL LOWERING OF THE NEUTRAL ZONE, INTERIOR NOT VERY AIR 

TIGHT, WITHOUT EXHAUST DUCTS. 
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read for various heights and with par- 
ticular care at the floor and at the 
ceiling. Plotting the ordinates that 
we obtain to scale we will get a line 
which is practically straight, the inter- 
section of which with the vertical will 
give the neutral point, P. It is not 
necessary to mention that the two 
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FIG. 9.— METHOD OF DETERMINING POSI- 
TION OF THE NEUTRAL. ZONE. 

extremities, E and E' should be on an 
exact level. 

It is evident that in the case undei 
consideration the volume must be in- 
creased in order to lower the neutral 
point to Pj. The diagram (Fig. 10) 
indicates the increase necessary. 

The part, ab, indicates schematical- 
ly the supply duct and be indicates the 
expansion duct. It is advantageous 
to introduce the air into the room at 
a reduced velocity and as low as pos- 
sible as indicated in Fig. 8. Two im- 
portant results will thus be obtained: 



(1), ventilation without air currents, 
and (2), increase of pressure within 
the interior, since, according to Ber- 
nouilli's theorem, any diminution in 
velocity will cause the pressure to in- 
crease. 

The pressure, p^, is measured at the 
fan outlet (rotating with a speed n^) 
after having measured the pressure, 
AD, at the ceiling of the interior. 
Drawing the parallel line, A'B', we 
find that we must have a positive 
pressure of 1.6 oz. per square foot at 
the floor. In order to obtain this re- 
sult, evidently we must increase the 
pressure at the fan opening from p^ 

to p,. The ratio — being equal to the 

Pi 
A'D 

ratio we can calculate pg. Since 

AD 

the pressure given by a fan operating 
on a certain circuit is proportional to 
the square of the speed, we can deter- 
mine the number of revolutions, n^, 
which the ventilator should have 



n2 



= ni \ 



Pi 



in order to obtain the desired positive 
pressure at the level of the floor. 

The second typical case is that of 
an interior which is fairly air tight 
where ducts, either open or equipped 
with dampers, have been provided for 
the outlet of the vitiated air (Fig. 




I.e °ya poaifive pressura 
3t the floor 
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FIG. lO.-DIAGRAM OF PRESSURE DISTRIBUTION IN INTERIOR SHOWN IN FIG. 8. 
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Damper 



FIG. ll.-THE MECHANICAL LOWERING OF THE NEUTRAL ZONE, INTERIOR PROVIDED 

WITH EXHAUST DUCTS 



11). Here again the pressure diagram 
(Fig. 12) will indicate what should 
be done to obtain a positive pressure 
at the level of the floor. The dotted 
line indicates the pressure conditions 
before regulation, with neutral point 
P above the floor. In order to lower 
P to P^, the damper, R,,, must be 
more nearly closed, which would 
cause the pressure to increase and the 



line of pressure to rise in a manner 
analogous to that represented in Fig. 
10. The full line of Fig. 12 indicates 
the new conditions after regulation 
by the damper R. It follows, of 
course, that the supply of the venti- 
lator will dimish somewhat and the 
speed will have to be increased in 
order to obtain the volume desired. 
Another solution is given by the 




IS °'/q posifi\\e pressure 
at flo\r 



FIG. 12.— DIAGRAM OF PRESSURE DISTRIBUTION IN THE CASE OF THE INTERIOR 

SHOWN IN FIG. 11. 
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method termed "antrakometric" used 
to measure the change of air in an 
interior. The amount of carbonic 
acid gas in the air of the interior is 
artificially increased to a considerable 
extent by burning gas or by explod- 
ing CO2 bombs. The amount of CO, 
per unit volume is measured at the 




FIG. 13.— ANOTHER METHOD OF DETERMIN- 
ING NEUTRAL POINT AND DESIRED 
PRESSURE. 

beginning and at the end of a cer- 
tain period, one hour, for example. 
We can then calculate by the aid of 
Seidel's formula, the volume of air, 
V, which has leaked in throught the 
walls of the interior. The position of 
the neutral point, P^, and the pressure, 
Pi, at the ceiling is then determined 
mined (Fig. 13). 

In order to bring the neutral zone 
under the floor to P^, we must have 
at the ceiling a pressure p^. The vol- 
ume of air Vi, to be blown in to ob- 
tain this result, is approximately : 



pi 




since we can use PoiseuUe's law for 
porous materials, according to which 
law, the volume of air passing 
through capillary openings is a linear 
function of the pressure. The vol- 
umes passing through the wall. AB, 
will, therefore, be proportional to 
the surfaces of the two triangles abc 
and ade ; that is to say, to the square 
of the heights, p, and p^ of these two 
triangles. Though this solution is 
more elegant and does not necessitate 
a previous test with a ventilator it 
does not seem to give indications 
which are very precise, because Poi- 
seuUe's law does not seem to be appli- 
cable to walls more or less air tisrht 
employed in the construction of halls. 
When it is a question of important 
interiors where it is very useful and 




FIG. t4.— DIAGRAM OF SHOP IN WHICH 
VAPOR IS GENERATED. 



FIG. 15.— DIAGRAM OF BUILDING REQUIR- 
ING THE RAISING OF THE 
NEUTRAL ZONE. 

very desirable to control the volumes, 
the temperatures and the pressures 
from a central control board, mi- 
cromanometers terminating at the 
level of the floor will enable the per- 
son in charge of this work to observe 
the pressure obtaining at this place. 
If the positive pressure desired is not 
obtained, the velocity of the ven- 
tilator will be increased by a rheo- 
stat or the damper, R, will be closed 
more, the operation of which can be 
accomplished equally well at a dis- 
tance, or, if possible, both these oper- 
ations can be combined. 

The lowering of the neutral zone 
is a problem which comes up rather 
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frequently in industrial ventilation 
when, for example, we wish to pre- 
vent dust or odors from penetrating 
into certain places or to prevent the 
entrance of external air. It would 
take us too far to treat these problems 
in detail. To give a typical case, ref- 
erence may be made to the dissipation 
of vapor in some shops (see Fig. 14). 
Here the neutral point must be low- 
ered in winter under the plane AB — 
the surface of cisterns or tubs pro- 
ducing the vapor — otherwise cold air 
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chimney 



P Without 
chimney 



FIG. 16.— ARTIFICIAL NOX - MECHANICAL 
RAISING OF THE NEUTRAL ZONE. 

will rush in which will often prevent 
the desaturation of the air in the in- 
terior and the absorption of the va- 
pors. 

THE RAISING OF THE NEUTRAL ZONE. 

So far we have considered the ar- 
tificial lowering of the neutral point. 
The inverse prol)lem, that is to say, 
the raising of this point above the 
ceiling (sec Fig. 15) is met wherever 
we wish to prevent odors, smoke, dust 
or vitiated air from entering adjoin- 
ing places. Such is the case in kitch- 
ens, offices, certain industrial interi- 
ors, laundries, hospitals for infectious 
diseases, etc. 

Fig. 15 indicates that in raising the 
neutral point to i' all parts of the in- 
terior are at a negative pressure and 
there can be no flow of air to the ex- 
terior. It is well to maintain a feeble 
negative pressure, 0.013 to 0.02 in. of 
water at the level of the ceiling be- 



cause in opening the door, the neutral 
zone descends and, even in this case, 
we must be sure that the highest 
point of the interior has a negative 
pressre. 

All we have said above concerning 
the lowering of the neutral zone ap- 
plies as well and in a manner abso- 
lutely analogous to the raising of the 
neutral zone. The chimney repre- 
sented in Fig. 16 corresponds to Fig. 
6 and it constitutes an artificial de- 
vice for the raising of the neutral 
point. However, this system is very 
often inapplicable because very rarely 
do we have sufficient height and suf- 
ficient temperature difference' which 
would be necessary tO' always insure a 
sufficient raising of the neutral point. 

Just as the blowing in of a certain 
amount of air lowers the neutral 
point, the suction of a certain amount 
of air raises it and, if the suction is 
sufficient, the neutral zone will be 
above the ceiling. The control can 
be effected in a manner absolutely 
identical to that shown in Figs. 10 and 
12. If the interior to be ventilated is 
not very air tight, the negative pres- 
sure P^. to be obtained at the open- 
ing of the ventilator is determined af- 
ter having observed the conditions of 
pressure at the ceiling. 

In the case of an interior which is 
fairly air tight and in which there is 
air suction, the damper placed in the 
air duct will be opened more which 
will cause an increase in the outflow 
and a raising of the neutral point. 
The same remark applies to the con- 
trol of these installations. 

A micromanometer terminating at 
the level of the ceiling will enable the 
operator to assure himself whether 
it is not necessary to increase the ve- 
locity of the suction blower or to open 
a damper to obtain a slight negative 
-^^ressure at the ceiling and to assure 
himself whether bad odors or deleteri- 
ous gases cannot escape. 

The raising of the neutral point also 
. plays a very important role in indus- 
trial ventilation. A large number of 
problems ; such as the removal of 
poisonous gases, of smoke, of vapors 
and of dust make it necessary to con- 



THE HEATING AND VENTILATING MAGAZINE 



21 



sider it. It would be beyond tbe scope 
of this paper to treat them even su- 
perficially. 

In conclusion, we can say that the 
natural neutral zone is never suffi- 
ciently low or sufficiently high to 
avoid certain troubles and the latter 
are greater, the greater the temper- 
ature difference betwen the interior 



and the exterior and the greater the 
height of the interior. There is but 
one sure and certain method of avoid- 
ing them and that is the blowing in or 
the exhausting of a sufficient volume 
of air. This volume must be regula- 
ted and controlled with precision in 
order to obtain as efficacious and as 
economical an operation as possible. 



Ventilation Problems in Hospitals and Schools 

By W. Oilman Thompson, M. D., 

professor of medicine, cornell university medical college in new 

york city. 
(Concluded.) 

I— The Thermostat and Thermometer engineer was called upon to give some 
Too narrow an interpretation of the explanation. Now the average engi- 
records of physical apparatus leads to 



many curious fallacies. One of the 
commonest of these is that with a 
given ventilation system, an unvary- 
ing thermometric record is a test of 
its efficiency. Hence, also, the fic- 
titious value of the thermostat. A 
distinguished educator, writing in de- 
fense of the closed ventilation system 
(i. e., without open windows), states: 
"I can testify that thei-e is one school 
building of 50 classrooms in New 



neer of a hospital or public school to 
whom the important matter of regu- 
lating the ventilation is entrusted 
knows about as much concerning ven- 
tilation as a hibernating dormouse. 
This man, resenting what he deemed 
a personal criticism, said: "I can 
prove how good the ward ventilation 
is, for here is a chart of the ward 
thermometer records, showing that 
for months the air has not varied a 
single pont from 70° F. "( !) The 



York City where thermostats regulate Board promptly passed the rule that 

the temperature so that it never va- the night temperature should be kept 

ries a single degree," and he goes on at least 5° F. lower than the day tem- 

to say that ''the^instrument is quite as perature, and, further, that during the 

reliable as a good watch." May I add day the windows should be opened at 

that it is of just as much value as a intervals (after the morning stools, 

proof of proper ventilation? again after the admission of visitors, 

Nature certainly intended man to etc.), no matter what the outside or 

have the stimulus to respiration and inside temperature might be. 



circulation of varymg temperatures. 
The day and night temperatures vary 
naturally the world over, except, per- 



il — Cubic Feet Estimation 

A second fallacy, common among 
mechanical engineers, is the belief that 



haps, in the '"dog days" of midsum- computation of the number of cubic 

mer, and then we all know how we feet of air supplied by artificial force 

feel ! All the vital phenomena of the to a ward or schoolroom, is absolute 

body are gauged for the stimulus of proof of the quality of the ventila- 

change and rhythm. tion. There might be some reason 

In a hospital to which I have al- in this belief if a block, so to speak, 

ready referred, which was ventilated of good air could be inserted in a 

by the most expensive and elaborate ward and simultaneously drive out 

closed system, in an investigation of another compact block of foul air, as 

this system by the Medical Board, the one may fill or empty a syringe with 
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air, or work an air pump. A most 
elementary knowledge of the laws of 
almost instantaneous diffusion of 
gases, however, shows how impossi- 
ble it is to thus "completely" chans-e 
the air in a ward so many times an 
hour. 

If good air is forced in, it mingles 
with the foul air, and, in the exhaust, 
a mixture of good air and foul air 
may be withdrawn. But there are al- 
ways certain currents of such air, de- 
spite the diffusion, in a large ward, 
which are dependent upon differences 
in temperature at different levels, ob- 
structions of various kinds, and the 
shape of the room, which give rise to 
stagnant areas where the air is very 
slowly changed. Experiments with, 
smoke and various odors afford am- 
ple proof of these facts. 

Fresh, clean outdoor air, admitted 
through a window, is, of course, sub- 
ject to the same laws of diffusion, but 
it has the advantage of purity, has 
not been superheated, and the dift'er- 
ence in temperature which exists, at 
least, in winter, favors interchange 
more rapidly with the ward air. 
Moreover, its circulation may be fav- 
ored by the simple expedients of elec- 
tric fans in the ward and a few vents 
in the wall fitted with gas jets, to 
maintain outward currents, expedient 
which in no wise impair the freshness 
of the air. 

If steam or hot water radiators be 
placed by the windows, the entering 
air is warmed to the desired tempera- 
ture without being roasted, or, in fact, 
raised much beyond the proper tem- 
perature for inhalation and for com- 
fort. 

Heating and ventilation, of what- 
ever kind, should always be entirely 
independent, for it is their combina- 
tion which gives rise to the chief ob- 
jection to artificial systems. 
Ill— Hygrometry 

A third fallacy' is that hygrometry 
affords a complete test of the fitness 
of the air for breathing. It is rather 
a pity that this test is having at pres- 
ent so much attention focusscd upon 
it, for it tends to divert investigation 
from other directions. I have listen- 
ed to essays by enthusiasts according 



to which, so long as the air was kept 
at 65° F., with a relative humidity of 
60%, it was perfect for purposes of 
respiration, although it might pre- 
viously have been breathed by a dozen 
persons and might contain sulphur- 
etted hydrogen, marsh gas and car- 
bon dioxide in large proportion (all 
of which gases are developed in the 
body), or it might have contained 
S0% of illuminating gas, for all that 
was stated to the contrary! 

Professor C. E. A. Winslow, in a 
paper on "The Scientific Basis for 
Ventilation Standards." writes: "The 
chief factors for air conditioning for 
the living machine, which, in most 
cases, far ontiveigh all other factors 
put together (italics mine) are the 
temperature and humidity of the air." 
Dr. Henry Mitchell Smith, in a paper 
on "Indoor Humidity," writes : "Gen- 
erally speaking, dry air is an excitant 
often causing sleeplessness and irri- 
tability, accompanied with a drier skin 
and quickened pulse. Moist air is 
more of a depressant, producing quiet 
sleep and slower circulation of the 
blood." 

How much sleepier the residents of 
the Atlantic seaboard must be than 
those of New Mexico or southern 
Arizona ! 

Dr. W. A. Evans, in an essay on 
"Standards of Ventilation," writes: 
"If air is too dry it desiccates mucous 
membranes ; hence it determines in- 
fections.'' Yet do we not send pa- 
tients to such dry climates as those of 
Arizona or Egypt to get rid of chronic 
catarrh ? 

The question of relative humidity 
is not so easily disposed of. Alter- 
nating high and low humidities in time 
may irritate the respiratory mucous 
membranes, but atmospheric humidity 
should not be regarded as the sole 
or most important criterion in deter- 
mJH^ing the fitness of the air to breathe 
in a schoolroom or hospital. Super- 
heated or canned air, remoistened to 
the desired humidity of 60%, stag- 
nating in a ward or schoolroom, 
where it is rebreathed many times, 
may conform to all the physical stand- 
ards of perfection, yet the pupils or 
patients may continue to grow ane- 
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mic, lose appetite and strength and 
suffer from headache and other ner- 
vous disorders until some humani- 
tarian turns off the patent air washer 
or humidifier in the basement, opens 
the windows to admit fresh, free- 
flowing outdoor air, and lets Nature 
take care of the humidity! 

Humidity, moreover, acts more 
strongly upon the outer surface of the 
body than upon the ultimate respira- 
tory interchange in the lungs, for 
upon the moisture and temperature of 
the air depend the other physiological 
processes of radiation and convection 
of body heat and stimulation of the 
cutaneous vasomotor nerves, processes 
quite apart from the mechanism of 
respiration, though often confounded 
with it in discussions on the fitness 
of the respired air. 

It is a pleasure to note the reaction 
which is already taking place in re- 
gard to hygrometi"y. In the issue of 
The Heating and Ventilating 
Magazine for December, 1911, Rose- 
nau and Amos conclude that "thei e has 
recently been a growing tendency to 
regard the ill-effects of vitiated air 
as due to the increased temperature 
and moisture, but it is now apparent 
that there are other factors which 
must be taken into account." 

IV— Personal "Comfort" 

A fourth common fallacy is the ref- 
erence to the feeling of personal 
"comfort" to determine the fitness of 
respired air. Nothing could be more 
misleading, and it is precisely this 
feeling of "comfort" which makes it 
so difficult for many persons to toler- 
ate open windows. For example, J. T. 
Lyle, in a paper on "Relative Humid- 
ity: Its Effect on Comfort and 
Health," states that "the author's tes- 
timony is that he is much more com- 
fortable with a moderate humidity 
than a low one. unless he resorts to 
overheating." While this is true, it 
has little to do with determining the 
fitness of an atmosphere for breath- 
ing, yet many authors assume that a 
sensation of comfort is a reliable 
guide. In reality, this sensation de- 
pends upon many factors. Certain 
deleterious atmospheres are highly un- 
comfortable, others are not so in the 



least. Relative humidity, the moisture 
or dryness of the body surface and of 
the clothing, the motion of the air and 
its temperature, all enter into the rela- 
five comfort of the individual. Short- 
ly after eating a heavy meal, one may 
be uncomfortably cold in the same at- 
mosphere in which he later becomes 
comfortable, owing to the deflection 
of blood from the surface of the body 
to the viscera during digestion. Ill 
health and feeble circulation, age and 
many other factors affect the sensa- 
tion of comfort in different atmos- 
pheres. 

I recently attended a meeting of 
heating and ventilating engineers in a 
large room subject to the modern 
system of closed ventilation. The au- 
dience had been already assembled for 
an hour, and the room was full of 
their exhalations and tobacco smoke. 
On entering it, with several others, 
we commented on the extreme dis- 
comfort of the atmosphere, yet the 
audience was "comfortable" and we 
soon became as comfortable after be- 
coming accustomed to the vitiated air. 
A man in my clinic in Bellevue Hos- 
pital was admitted in coma from acci- 
dental gas poisoning. When he re- 
covered, I asked him particularly 
about his initial sensations. He had 
not been in the least "uncomfortable" 
in an atmosphere charged with gas, in 
which he lay down and calmly went 
to sleep. I have seen many such pa- 
tients but recall none who was "un- 
comfortable," excepting as the odor 
of escaping gas is disagreeable to 
most persons. 

This sensation, therefore, is a dan- 
gerous index of proper ventilation, be- 
ing, in many cases, referable to cu- 
taneous vasomotor and sensory con- 
ditions wholly apart from the mechan- 
ism of respiration. 

V— Tests Often Too Short 

A fifth fallacy is that ventilation 
experiments are often conducted 
through too short a period. Atmos- 
pheric conditions to which one is sub- 
jected for a few hours, as in large 
audience halls, may appear ideal when 
stated in terms of air renewal, tem- 
perature, air motion, humidity and 
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other physical terms, which might 
easily prove harmful if, as in the case 
of the hospital patient or school child, 
the organism was subjected to such 
conditons for consecutive days or 
weeks. 

Having had considerable experience 
in studying the efifects upon patients 
of different kinds of ventilation, I am 
convinced that there is only one ra- 
tional way to ventilate a hospital 
ward, and that is with windows that 
may ^ be opened at all times, using 
steam or hoter water radiators, ex- 
cept in such climates as pennit the 
substitution of open fires, as in Eng- 
land. My conviction on this point is 
derived mainly from service in three 
large metropolitan hospitals original- 
ly furnished with most elaborate sys- 
tems of mechanical ventilation, in each 
of which the open window plan has 
been substituted to a greater or less 
extent; in one completely, because 
heat could be derived independent of 
air supply, and in the others partial- 
ly, because the fatal error was made 
of supplying both together. In the 
hospital last built, of this series, the 
architects insisted upon installing a 
costly closed system of ventilation, de- 
spite the earnest protests of the Aledi- 
cal Board. A compromise was ef- 
fected, however, between mechanical 
fans and suction apparatus, on the one 
hand, and steam radiators near win- 
dows, on the other. After a fair trial, 
the "system" was completely aban- 
doned, the windows are kept open all 
the year round and the hospital trus- 
tees, in planning a second large pa- 
vilion, have refused to let the archi- 
tects install the ".system" again. 

It is curious how little credit is 
given to the experience of those wdio 
live and work in school rooms and 
wards by those whose knowledge of 
ventilation is based upon mathemati- 
cal calculations without acquaintance 
with the most elementary phenomena 
of respiration. One is told that "pa- 
tients will object to drafts," that "they 
will be too cold," that "open windows 
will make winter healing too costly," 
etc. The best ventilated wards I ever 
worked in. through many years, are 
those in the original Bellevue Hospi- 



tay, New York, built 90 years ago for 
a poorhouse, with wide windows on 
three sides reaching to the floor, and 
now using steam radiators. As for 
forced drafts, humidifiers and ther- 
mometers, we were fortunately spared 
their existence and, if a little snow 
sometimes drifted in through the open 
windows, no one was ever the worse 
for it. 

VI — Windows 

Ward and school room window.s 
should always be of the "casement" 
type, with horizontal transoms above, 
and there should be transoms over the 
doors. This admits of opening them 
in a variety of ways, according to the 
weather. Sash windows are often 
made so heavy that nurses cannot 
easily raise them and, consequently, 
do not. In the hospitals of continen- 
tal Europe, one sees no other type 
than the casement. If the heaters are 
placed near the windows, the enter- 
ing air is sufficiently warmed without 
ever being roasted or deprived of its 
natural invigorating properties. 

For use in warmer weather, a few 
common electric fans at the ends of 
the ward add to the natural air cur- 
rents. A few straight flues reaching 
from the floor of the ward to the roof 
of the building also promote air cur- 
rents. 

There is no better way to ventilate 
a cow barn, for example, and a gas 
jet, set in the flue, practically converts 
it into a fireplace chimney wdiich, 
everyone knows, is an admirable ven- 
tilator. 

There .'Should be definite rules for 
nurses and teachers up to a certain 
point, but not such rules as admit of 
no exercise of discretion. Ward win- 
dows should be opened wide after the 
morning stools and after the close of 
the visiting hours when, in special 
oases, ])atients may be covered with 
exti-a blankets for a few moments. 
Teachers should see to it that the win- 
c'ows are wide open at recess and that 
the classroom is thoroughly aired at 
night. House engineers expect di- 
rections as to temperature, but should 
be made to understand that absolute 
uniformity, especially in a hospital, is 
most undesirable, as explained above. 
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The most common objection made 
to window ventilation of wards is thai 
patients will "take cold in the drafts." 
I can only say that I have never heard 
this objection seriously entertained by 
physicans or nurses, but only by those 
whose acquaintance with the matter is 
purely theoretical. I have also had 
many letters from school teachers 
complaining- that they were never per- 
mitted to open the classroom windows 
by rules of trustees who rarely, if 
ever, enter the rooms themselves. 

VII — Conclusions 

1. The physiological tests of the fit- 
ness of air for breathing are far more 
important than the physical tests. 

2. The value of closed ventilation 
systems ceases wherever open win- 
dows may be made available. 

3. In hospital wards and school 
rooms, casement windows with tran- 
soms, and steam or hot water radia- 
tors, furnish all the essential elements 
for the best possible ventilation in this 
climate, supplemented, if need be, by 
suction fans or exit flues. 

4. Canned air, i. e.. greatly super- 
heated air, loses properties which are 
most essential for the hospital patient 
or growing child. 

5. The thermostat is a harmful in- 
strument in that it encourages reli- 
ance on artificial or mechanical sys- 
tems of ventilation. 



t). The relative humidity of the air 
coi stitutes only one factor in its fit- 
ness, being much less important than 
air purity. 

7. Thermometric records are falla- 
cious guides to ventilation, and abso- 
uite uniformity of record is unphysio- 
logical and undesirable. 

8. Statements as to the frequent 
"cc>mplete renewal" of air in a ward 
by mechanical means are fallacious 
for physical reasons. 

9. Personal "comfort" is a wholly 
misleading guide as to the fitness of 
ar.- for breathing. 

10. Blood pressure and metabolism 
experiments in fresh versus foul air 
are yielding very striking results and 
should be prosecuted extensively a.^ 
tiie only thoroughly scientific tests of 
the fitness of a given atmosphere for 
the organism, especially when taken 
in connection with blood examinations 
and symptoms. 

11. Hasty conclusions are often 
d.'awn from brief periods of observa- 
tion, whereas longer observation may 
yield opposite results. 

12. It is highly probable that the 
existing physical apparatus for test- 
ing the qualities of the air fail to re- 
veal its most important property ; 
namely, that which everyone recog- 
nizes through his own respiratory 
mechanism, under the vague name of 
"freshness." 



^he Uime Required to Heat Large 'Buildings 
to JVormal temperature 

By Peter. L. Tea, E. E. 
(Concluded fryjin May issue.) 

ERRATA. — In Formula .5 the specific heat of air should be indicated by a capital S instead 
of a small s, so as not to confuse with the small s in Formula 4. This correction applies 
wherever the combination VSd appears in the formulas that follow. 



Page 20— For "for every cubic foot VSd: 
VSd = 1 approximately" 

Formula 7 should read V = V (1+at). 

II. 

Table 2 refers to the problem con- 
sidered in Section 1 and is self-ex- 
planatory in the light of the discus- 
sion given in Section 1. 

The total per cent, added over the 
transmission figures is 



1 approximately," read "for every 50 cu. ft. 

/ 74500 \ 

100 ( 1 =31.5% 

\ 56600 / 

The values of a, b, c are found as 
follows : 

a (225—70) = 74500 . •. a = 480 

b 70 =19200 .•.b = 275 

c 70 =37400 .-. c=535 

.-. s = b + c = 8:0 



26 



THE HEATING AND VENTILATING MAGAZINE 



TABLE 2. 
B. T. U. Per 





Expo- transmitted 


cent. 


B. T. U. 


Radiation 


Square 


Room. 


sure. per hour. 


added. 


per hour. 


factor. 


feet. 

radiating 

surface. 




N 20270 


35 


27400 


1/250 


110 




W 16060 


35 


21700 


1/250 


87 




S 20270 


25 

Total 


25400 


1/250 


102 




Total.. 56600 


. . 74500 





The coefficient a refers to the heat- 
ing -surface, b to the brick wall sur- 
face and c to the window surface. 

The volume of the room is 
29 X 24 X 14 = 9750 cu. ft. 

The time in hours required to bring 
up the room temperature from 0° F. 
to 70° F., no air leakage considered, 
is from (16) 



9750 
SO 



1.45x1.315 



loge 



0.315 



810(1+0.45x1.315) 

= 0.272 hrs. 
Using formula (6) the following 
table is calculated : 



t in hours 


T, in ° F 








.082 


35 


.272 


70 


00 


83.8 



from which values curve No. 1 was 
plotted. 

WHEN THE LEAKAGE AIR IS BY 
NATURAL VENTILATION. 

Consider the case of leakage air, by 
natural ventilation, in same room. In 

order that T^ = 70° F for t = « we 

must have from (13) 

2VSod 
R— 1 =0 



1. e. 



0.315 - 



2 X 195 X a 

810 







for which a = 0.655 . 

i. e., the air in the room can change 

0.655 times per hour for the extreme 

case of Ta = T„ = 0'^ F. at start and 

Ta will approach 70° F. nearer and 

nearer. 

Assuming that the minimum possi- 
ble leakage is « =• 0.25; then 



t = 



195 



810 (1 + 0.45 X 1.315) + 2 X 195 X 0.25 
1.45 X 1.315 



loge 



2 X 195 X 0.25 



0.315 



0.322 hrs. 



810 



After the 70"^ temp, is reached we 
have 74500—56600=17900 B. T. U. 
per hour available in excess o£ what 
we need, if there were no leakage. 
The temperature regulator will main- 
tain 70° F. if we do not use the ex- 
cess. The excess can heat x cu. ft. of 
0° air to 70°. per hour. 

X 

X 70 == 17900 



50 



:.x = 12800 cu. ft. 

Of the heat which goes to leakage 
air, half goes out in the warm air 
and half goes to heat the same volume 
of cold air entering, hence only half 
of 12,800 cu. ft. per hour will be the 
permissible leakage of cold air in. 

THERMAL CAPACITY OF WALLS. 

It is possible to include the thermal 
capacity of the walls in the above dis- 
cussion. Assume that the exposed 
walls are heated to an average tem- 
perature 

K (Ta-T,) 
the rate of wall heating or cooling; 
i. e., the B. T. U. per hour Retained or 
lost by the wall will be 

d dT, 

MS, y2 (Ta— To) =y2MS, — 

dt dt 

where M = mass of exposed wall. 

Si = specific heat of exposed 
wall. 
The introduction of this new factor 
simply serves to increase the other 
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thermal capacity quantity VSd ; i.e.. 
the air by an amount c = ^ MS^. 

Any non-exposed wall or any in- 
terior object which has appreciable 
thermal capacity could be considered 
in the same manner except that the 
factor ^ would become unity. 
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FIG. .3. HBATIXG CURVES FOR INTERIOR 

SHOWN IN FIG. 2. R = 1..315 FOR NO 

LEAKAGE, THERMAL CAPACITY 

OF WALLS NOT CONSIDERED. 

Referring to Fig. 2. the total ex- 
posed wall volume is 835 cu. ft. As- 
suming the floor and ceiling to be of 
the specific heat of brick, the total 
volume of floor and ceiling, including 
the east wall, is 1875 cu. ft. The 
specific heat of brick is 0.2 and the 
weight is 100 lbs. per cubic foot. We 
need consider only half of the unex- 
posed wall, ceiling and floor, inasmuch 
as the adjacent interiors will take 
care "of half. Thus the total thermal 
capacity of the brick material will be 
y. (835 + 1875) X 100 x 0.2 = 27.100. 

The temperature of the wall at 
the surface inside the interior corres- 
ponds readily to the increase in in- 
ternal temperature, while near the 
center of the wall the temperature 
will lag behind, so that the tempera- 
ture will not be as in Fig. 1, but will 
be convex downward. 

Thus the average temperature of 
the wall while heating, will be less 
than 3^ (Ta — To). In cooling the re- 
verse obtains. So that the walls act 
as an inertia, or as an inductance in 
an electrical circuit, preventing the in- 
terior from heating and cooling as 
fast as it otherwise would. 

V»'e will take the average tempera- 



ture as 34 (Ta — To), thus the ther- 
mal capacity total will be 
195 + 13550. 

In order to indicate the efifect of 
the thermal capacity of the walls, the 
curves in Figs. 4 and 5 were calcu- 
lated. A very interesting account of 
the temperature conditions in walls 
while heating and cooling will be 
found in the book by Dietz, "Venti- 
lations und Heizungs — -Anlagen," 
pp. 242-249. 

The curves in Fig. 6 indicate the 
relation between the time required to 
reach 70° F. for the interior shown 
in Fig. 2 for various values of the 
leakage. 

III. 

The expression for cooling of the 
interior can be obtained in a manner 
similar to the method used for obtain- 
ing the expression for heating. For 
no leakage, 

dTs 
VSd = — s (Ts - To) 



whence 



dx. 



VSd 



(18) 



T— T„ 



t = 



lOge 



S Ta — To 

where T = temperature of 



room 

















so 










R=l^5_^ 
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FIG. 4. HEATING CURVES FIGURED FOR 

INTERIOR SHOWN IN FIG. 2 FOR 

VARIOUS VALUES OF R, WITH ZERO 

LEAKAGE, THERMAL CAPACITY 

OF WALLS CONSIDERED. 

when, with radiators shut off, the time 
is taken as zero. 

Ta = temperature of room at any 
time t. 

For leakage ventilation the expres- 
sion is 
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i). COOLING CURVES, SHOWING RELATION '.BETWEEN TEMPERATURE, 
OF THE INTERIOR FIG. 2, AND THE TIME, t. IN HOURS, FOR 
VARIOUS VALUES OF LEAKAGE. 



VSd 



loge 



T — To 



(19) 



s + 2 V S a d Ta - To 

For the first problem considered 
(Fig. 2), the following values were 
calculated, for no leakage: 

Ta in ° F. tin hours 

70 

35 .0167 

20 .302 

10 .47 

« 

These values are plotted as curve 
No. 2 (Fig. 3). The thermal capac- 
ity of the walls is considered in Fig. 5. 

Conclusions. 

It is seen how important a part vol- 
ume and leakage of cold air play in 
the heating of buildings. The ideal 
heating layout would be the one in 
which the normal temperature is 
reached throughout in the same time. 

The method given in this paper is 
intended to help in the approximate 
realization of this conrlition by en- 
abling the percentage to be added over 
and above the transmission figures to 
be calculated for unusual conditions 
of interiors of large ratio of volume 
to exposed surface and given con- 
struction, so that a normal tempera- 
ture will be reached in a given time. 

It is imnecessary to mention that 
the results cannot be predicted with 
extreme accuracy, mainly because the 
amount of cold air leakage cannot be 



estimated accurately. This leakage is 
composed of two parts: first, that 
which is ■ due to cold air coming in 
and warm air going out through 
cracks, crevices and in genera! all non- 
airtight joints, and, second, the inflow 
and outflow of air through the per- 
meable walls. If the neutral zone of 
the interior is between the floor and 
the ceiling (the neutral zone is the 
plane in which the pressure is equal 
to the external pressure) then there 
will be an outflow of warm air above 
this point and an inflow of cold air 
below, if the interior is heated, since 
above the neutral zone there will exist 
a positive pressure, and below a nega- 
tive pressure. The reverse conditions 
will obtain in the case of refrigerating 
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FIG. .6. CURVES FOR VARIOUS VALUES 

OF R, SHOWING RELATION BETWEEN 

• TIME, IN HOURS. TO REACH Ta = 

70° F. FROM T:, = To = 0° F. AND 

THE LEAKAGE COEFFICIENT 

a, THERMAL CAPACITY OF 
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FOR INTERIOR 

FIG. 2. 
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interiors, and our method is applica- 
ble in predicting the time and tem- 
perature conditions for such interiors 
as well. 

In very tall buildings the high col- 
umn of heated air, communicating all 
the way up through elevator shafts 
and stairways, acts like a veritable 
chimney and produces a strong draft, 
the cold air leaking in at the lower 
floors and the warm air leaking out 
at the upper floors. Since the dif- 
ference in pressure, internal and ex- 
ternal, of the air is linear with re- 
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FIG. 7. HEAT EMITTED FROM RADIATORS 

AT DIFFERENT ROOM TEMPERATURES, 

ACCORDING TO PECLET'S AND 

NEWTON'S LAWS. 

spect to the height, the percentage 
added should be high pn the lowest 
floor and decrease linearly going up. 

Undoubtedly future study and ap- 
plication of the theory of the neutral 
zone in heating will enable the amount 
of leakage to be determined, at least 
between upper and lower limits. 

Another point : Peclet showed that 
if the constant used with Newton's 
formula be determined experimentally 
for a hot body giving up heat to air 
by the three ways — 

1. Radiation 

2. Conduction 

3. Convection 

the rate of heat given ofif is larger 
than calculated by Newton's law with 
that constant if the body temperature 
is considerably increased. 

Peclet showed that the follownng 
form was more in accord with experi- 
ment : 

dH 

^m 



Ts = steam temp. deg. F above 

32°. 
Ta = air temp. deg. F. above 

32°. 
m = constant. 
Carpenter mentions in his book on 
"Heating and X'entilating of Build- 
ings," that Peclet's law has been 
found to agree with tests on radia- 
tors. Assuming that the law as given 
above is correct for radiators, and in- 
cludes all three factors in heat trans- 
mission, the constant m was calculated 
for the total heating surface consid- 
ered in the problem of Fig. 2 and 
Curve 2 plotted (Fig. 7), between 
JH 
and Ta- The same was done for 

Newton's law Curve 1 (Fig. 7). It is 
seen that from Ta=0° F. to 70° F. 
we credit the radiating surface, if we 
use Newton's law, with more heat 
than it gives, according to Peclet's 
law. By calculating our value of 
Newton's coefficient ; i. e., 250 B. T. U. 
per hour per square foot radiating 
surface times the total radiating sur- 
face divided by 70 in our case, for the 
dotted line in Fig. 7 we could be on 
the safe side in using our formulas. 

Of course we need not assume Pe- 
clet's law ; W€ can actually determine 
experimentally the curve for radia- 
tors for Ta betwe-en 0" F. and 70° F. 
and get our coefficient corresponding 
to dotted straight line (Fig. 7). 



T. 



dt \ 

where a =1.00196. 



Jobbers' Associarions to Amalgamate. 

Action was taken at the meeting of the 
National Association of Jobbers of Plumb- 
ing Supplies at Atlantic City last month, 
providing for the consolidation of the Na- 
tional Association of Jobbers of Wrought 
Iron Pipe and Fittings and the National 
Association of Jobbers of Plumbing Sup- 
plies. 

The new organization will be known as 
the National Pipe and Supplies Associa- 
tion. It proposed to make the next con- 
vention, which will be held in Chicago, a 
three-day meeting, with separate days for 
the interests of the pipe men, the steam 
goods dealers and the plumbing supply 
men. Special committees have been ap- 
pointed by each association to arrange the 
details of the amalgamation. The new 
organization will have a president, two 
vice presidents, treasurer, and executive 
committee composed of the officers and 
four representatives from each industry. 
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dignified, as befits the growing im- 
portance of these two industries. 
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"JIEN the National Association 
of Master Plumhers and Steam 
Fitters of Canada changed its title, 
last year, to the Canadian Society of 
Sanitary and Heating Engineers, we 
expressed the opinion while the pro- 
posed change was under discussion, 
that such a move was likely to intro- 
duce an entirely unnecessary confu- 
sion in the commonly accepted defi- 
nition of the term, "heating engineer.'' 
This organization now proposes a 
further change in its title tO' that of 
the Canadian Society of Domestic 
Sanitary and Heating Engineers." 
The insertion of the word "Domestic" 
seems to us to be a very happy solu- 
tion of the question ; it woud be even 
more so if the title could read "Can- 
adian Society of Domestic Heating 
and Sanitary Engineers." Such a 
title would accurately define the class 
of work done by most men who are 
both heating and plumbing contrac- 
tors, and at the same time would be 



'T^ HIS seems to be a time for ad- 
justment of trade association 
titles, one of the latest being the 
merging of the National Association 
of Jobbers of Plumbing Supplies and 
the National Association of Jobbers 
of Wrought Iron Pipe and Fittings 
into the "National Pipe and Supplies 
Association," This action suggests, at 
least, the thought as to whether the 
steamfitting and plumbing trades are 
not drawing towards a closer affili- 
ation in practice, if not in theory; 
that is to say, from the contractors' 
standpoint, if not from that of the de- 
signing engineer. 

Such a view of the trend of aflfairs 
is certainly held by the American Fed- 
eration of Labor which is at the pres- 
ent time standing sponsor for a de- 
termined effort on the part of the 
United Association of Journeymen 
Plumbers to disrupt and absorb the 
International Association of Steam, 
Hot Water and Power Pipe Fitters 
and Helpers of America. A strike 
based on this proposition, now under 
way in St. Louis, marks the opening 
battle following the declarati^on of 
war pronounced on the steam fitters' 
organization at the last convention of 
the American Federation of Labor. 
From many parts of the country come 
reports of the bitterness with which 
the journeymen steam fitters are be- 
ing harried by the journeyman plumb- 
ers, and which will undoubtedly lead 
up/to situations in the larger cities 
similar to those existing in Chicago 
last summer. It may well be asked 
how such changes as these would af- 
fect the status of the master fitters 
and plumbers in their association 
work. 
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Programme for ^Wenty=Fourth Jinnual Convention, 
at Atlantic City. June 10=13, 1912 



The plans announced for the busi- 
ness sessions of the twenty- fourth an- 
nual convention of the National As- 
sociation of ^Master Steam and Hot 
Water Fitters, at Atlantic City, June 
10-13, 1912, and for the enterlain- 
ment of the association's members 
and guests, make up a programme 
full of interest and pleasure for all 
who will be so fortunate as to be num- 
bered among those present. Fol- 
lowing the precedent established last 
year at Chicago, this year's meeting 
will be an "open convention," the 
privileges of the floor being given to 
all in attendance to present and dis- 
cuss matters of interest to the mas- 
ter fitter; the executive sessions will 
be confined to matters relating di- 
rectly to organization matters. 

MONDAY, JUNfi 10. 

During the gathering of the clans, the 
Eastern Trade Golf Association will hold 
a special all-day tournament on the links 
of the Atlantic City Country Club. The 
players will leave the St. Charles Hotel 
accompanied by the tournament committee 
at 9 A. M. and proceed by trolley to the 
links. The programme for this meet in- 
cludes a team match between representa- 
tives of the master fitters and of the sup- 
ply trade. 

On the same day, meetings will be held of 
the board of directors of the steam fitters' 
association and of the Committee on Trade 
Relations, and, probably, of the Committee 
on Standardization. 

TUESDAY, JUNE II. 

The first regular session of the conven- 
tion will be held Tuesday morning. This 
will be followed by an afternoon session. 

Immediately after the morning session, 
at about noon, there will be a meeting of 
the Manufacturers' and Supplymen's Enter- 
tainment Committee in a room adjoining 
the convention hall. Here the details of 
the entertainment plans will be arranged 
and committees appointed to carry them 
out 

In the evening a team rifle match is sche- 
duled between the master fitters and sup- 
ply men, with five men on each team. 



WEDNESDAY, JUNE 12. 

During the business session Wednesday 
morning a trip for the ladies has been ar- 
ranged with the Atlantic City Country 
Club as the objective point. Luncheon 
will be served at the clubhouse and the 
return trip made so as to arrive at the 
St. Charles by 2 p. m., in time for thf- 
taking of the convention photograph. 

In the evening the festivities will com- 
mence with bowling tournaments for 
the men and ladies at Sweeney's alleys. 
Immediately following these tourna- 
ments the party will adjourn to the Isle- 
worth where the convention dinner will 
be served. As usual this will mark the 
climax of the entertainment programme, 
and under the direction of President W. 
G. LeCompte of the Manufacturers' and 
Supplymen's Entertainment Committee, 
this event inay be depended upon to 
measure up fully to past standards for 
this occasion. The dinner will close 
with the distribution of prizes won at 
the golf tournament, rifle match and 
bowling tournaments. 

THURSDAY, JUNE I3. 

Thursday will be devoted to an all-day 
outing for the members and guests. The 
party will go by trolley cars to Longport 
and thence by boat to Ocean City. Re- 
turning by another route, the ride wiU be 
made by trolley all the way, taking the 
party past the Atlantic City Country Club. 
The trolleys will continue through Atlan- 
tic City to the Inlet where a shore dinner 
will be served at the Inlet Hotel at i p. m. 

This event will bring the convention to 
a close. 



Manufacturers Opposed to the "1912 U. 

S. Standard" for Flanges and 

Flanged Fittings. 

Under the heading of an "Important No- 
tice to Engineers, Steamfitters, Contractors 
and Users of Valves and Fittings," the 
Manufacturers' Standardization Committee 
has issued a notice, under date of May 20, 
1912, which is presented in full herewith : 

"Do not specify nor order flanged fittings 
to the so-called '1912 U. S. Standard for 
Standard Weight and Extra Heavy Flanges 
and Flanger Fittings' as adopted by the 
National Associatio/U of Master Steam and 
Hot Water Fitters because this standard 
has not been accepted as final by the manu- 
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facturers of flanged fittings and valves, 
and will not be accepted until certain neces- 
sary revisions have been made to suit the 
practical requirements of all concerned. 

"We have carefully examined and com- 
pared this standard with the one now in use 
by the leading manufacturers of flanged 
fittings and feel quite satisfied that it is not 
by any means final, as all the interests 
which should be considered, /. c, the manu- 
facturers and users, have not arrived at an 
agreement regarding the adoption of this 
standard. Before a new standard which 
deviates from the generally accepted prac- 
tice for flanges and flanp^ed fittings can be 
considered final, a number of important 
points must be carefully considered. 

"It is a fact, though sometimes not under- 
stood, that there has been for some time a 
Manufacturers' Standard for Flanges and 
Flanged Fittings which has been adopted by 
the leading manufacturers. This standard 
is the result of many years of experience on 
the part of the manufacturers, engineers 
and large consumers. The length of time 
this standard has been in use and the 
enormous quantity of goods made in ac- 
cordance with it and installed in power 
plants throughout the length and breadth of 
the United States have not been fully real- 
ized. Any new standard to replace the 
existing one should necessarily make as few 
changes as possible, and then only where 
experience has proven the change abso- 
lutely necessary. 

"A committee consisting of representa- 
tives of the various manufacturers has al- 
ready compiled a proposed standard, bear- 
ing in mind all the considerations men- 
tioned herein, and the boltings which thev 
have suggested compare very favorably 
with the table of dimensions on the Stand- 
ard for High Pressure Lines issued 
by the Society of German Engineers in 
100, also the report issued by the Engi- 
neering Standards Committee on British 
Standard Tables of Pipe Flanges. These 
two standards are designed for working 
pressures higher than "250 lbs., as well as 
for Continental practice in superheated 
steam, which is probably higher than pre- 
vails at present in the United States. 

"While we realize that the '1912 U. S. 
Standard' was the result of careful con- 
sideration, yet we believe that its adoption 
by the National Association of Masfe?-j 
Steam and Hot Water Fitters was verv 



unfortunate. In this respect practically all 
the manufacturers of flanged fittings in the 
United States are of the same opinion, and 
the Committee of Manufacturers has pre- 
sented its Proposed Standard in a preli- 
minary way to the Committee of both the 
American Society of Mechanical Engineers 
and the National Association of Masteh 
Steam and Hot Water Fitters. 

"In view of all these considerations it is 
better to maintain for the present the old 
practice, until a universal standard can be 
agreed upon." 

The chairman of the committee, whose 
headquarters are at 30 Church St., New 
York, is Carlisle Mason, and the secre- 
tary, W. H. Douglas. The list of members 
includes the following: 
Tarecki Manufacturing Co., Erie, Pa. 

The Kelly & Jones Co., New York, N. Y. 

Walworth Manufacturing Co., Boston, Mass. 
McNab & Harlin Mfg. Co., New York, N. Y. 

Kuhns Bros.. Dayton, Ohio 

Malleable Iron Fittings Co., Branford, Conn. 
Thomas Devlin Mfg. Co., Philadelphia, Pa. 

Nelson Valve Company, Philadelphia, Pa. 

Morse Iron Works, ■ Erie, Pa. 

Detroit Brass Works. Detroit, Mich. 

Darling Pump & Mfg. Co., Ltd., Williamsport, Pa. 
The Newbury Mfg. Co., Monroe, N. Y. 

Ravena Iron Co.. Ravena, N. Y. 

Stockham Pipe & Fittings Co., Birmingham, Ala. 
Crane Co., Chicago, 111. 

Pittsburgh Valve & Fittings Co., Barberton, Ohio 
The Pratt & Cady Co., Hartford. Conn. 

Best Manufacturing Co., Pittsburgh, Pa. 

Jenkins Bros.. New York, N. Y. 

American Valve Co., Coxsackie, N. Y. 

R. D. Wood & Co., Philadelphia, Pa. 

The Kennedy Valve Mfg. Co., Elmira, N. Y. 
The D. T. Williams Valve Co., Cincinnati, Ohio 
General Fire Extinguisher Co., Providence, R. I. 
Stanley G. Flagg & Co., Philadelphia, Pa. 

The A. P. Smith Mfg. Co., East Orange, 

N. J. 
A. Harvey's Sons Mfg. Co., Ltd., Detroit, Mich. 
The Chapman Valve Mfg. Co., Indian Orchard, 

Ludlor Valve Mlg. Co., Troy, N. Y. 

Norwood Engineering Co., Florence, Mass. 

Builders Iron Foundry, Providence, R. I. 

Eddy Valve v,o,. Waterford, N. Y. 

Essex Foundry, New York, N. Y. 

Benjamin F. Shaw Co., Wilmington, Del. 

The Fairbanks Company, New York, N. Y. 

T. McAvity & Sons, Ltd., St. John. N. B. 

The Lunkenheimer Company, Cincinnati, Ohio 

The Direct Separator Co., Syracuse, N. Y. 

The iverr Engine Co., Ltd., Walkerville, Ont. 

Roe Stephens Mlg. Co., Detroit, Mich. 

Lumsden & Van Stone. Boston, Mass. 

The M. W. Kellogg Co., New York, N. Y. 
American Foundry & 

Construction Co., Pittsburgh, Pa. 

Oil Well Supplv Co., Pittsburgh, Pa. 
The Monarch Valve & Mfg. Co., Springfield, Mass. 
Pittsburgh Valve Foundry & 

Construction Co., Pittsburgh, Pa. 

H. J. Kaltenthaler. Philadelphia, Pa. 

Canada Foundry Co., Ltd., Toronto, Ont. 



National District Heating Association's Fourth An 
nual Convention at Detroit, June 25=28, 1912 

A programme that will fully occunv the 
time of the delegates and guests has been 
prepared for the fourth annual convention 
of the National District Heating Associ- 
ation at Detroit, Mich., June 25-27, 1912. 
Two sessions are scheduled for each day. 

The opening session will be held at the 
Cadillac Hotel, Tuesday morning, June 25, 
at 10 A. M., when addresses of welcome 
will be made by the Mayor of Detroit and 



by Alexander Dow, of the Edison Illumi- 
nating Co. Past President George W. 
Wright will respond on behalf of the asso- 
ciation. President A. D. Spencer of De- 
troit will then deliver his address, and this 
will be followed by the reading of the re- 
port of the executive committee, George 
W. Wright, chairman ; and of the renort of 
Secretary-treasurer D. L. Gaskill. 
Tucsdav afternoon's session will be 



THE HEATING AND VENTILATING MAGAZINE 



ZZ 



opened with a report of the meter com- 
mittee, F. C. Chambers, chairman. This 
will be followed by the reading of two 
papers, as announced in the detailed pro- 
gramme published in the May issue of The 
Heating and Ventilating Magazine. 

Wednesday morning the new officers will 
be nominated and elected, to be followed 
by committee reports, one by the commit- 
tee on rates, R. D. DeWolf, chairman; and 
the other by the committee on central sta- 
tion records, H. R. Wetherell, chairman. 
The remainder of this session as well as 
the Wednesda}' afternoon and Thursday 
sessions will be given over to the reading 
and discussion of papers, there being no 
fewer than nine engineering papers on the 
programme. The Wednesday afternoon 
session, it should be noted, will be held on 
shipboard in connection with a trip to the 
Flats. 

The closing session on Thursday after- 
noon will include a symposium by a num- 
ber of manufacturers of underground in- 
sulation on descriptions of such insulation. 

As previously announced, the entertain- 
ment programme will include an auto- 
mobile ride for the ladies Tuesdav after- 



noon, to be followed by a theatre party for 
all in the evening at the Temple Theatre. 
Wednesday afternoon will be given over 
to the boat trip to the Flats, the afternoon 
session being held en route. Supper will be 
served at the Flats. On Thursday morn- 
ing, a card party has been arranged for the 
ladies. 

The entertainment committee will be 
composed of the following; all located 
in Detroit: 

J. F. Lewis, Murphy Heating Co., 
chairman; J. V. Redfield, manager Cen- 
tral Station Steam Co.; J. T. Bordley. 
Central Station Steam Co.; R. J. Kerch- 
ner. General Electric Co.; H. F. Van 
Valkenburgh, American Radiator Co.; 
R. \V. Symes, Central Heating Co.; 
A. P. Briggs, General Heating Co.; F. 
W. Herendeen, United States Radiator 
Corporation; W. M. Moore, Buckeye 
Chemical Co.; and E. E. McNair, 
United States Radiator Corporation. 

Elaborate arrangements have been 
made for carrying out the details of the 
entertainment, S1,000.00 having been ap- 
propriated for this purpose. 



jinnual Meeting of the Federal Furnace League 



Advertising as the vital question 
confronting- furnace manufacturers in 
furthering the cause of scientific 
warm air furnace heating was the 
keynote of the fifth annual conven- 
tion of the Federal Furnace League, 
held in Detroit, May, 6. The method 
of conducting such a campaign with 
a view of bringing home to the con- 
sumer the advantages of warm air 
furnace heating when properly de- 
signed and installed was described at 
length by Howard A, Studley, of the 
Frank Presbrey Advertising Co. 

A general sentiment was expressed 
by Vice-President Glessner when he 
stated that the work done by the en- 
gineering department of the league 
had accomplished the preliminary 
work for a broad forward movement 
in the interests of furnace heating. 

The report of tne secretary and en- 
gineer. Dr. William F. Colbert, was 
an exhaustive summary of the work 
done by the league during the year 
and contained also many suggestions 
as a basis for future efforts. The 
principal portions of his report are 
given herewith : 

REPORT OF secretary-engineer 

The past year has probably been the 
crucial period in the history of the Federal 
Furnace League. Your officers have been 



severely handicapped by lack of adequate 
financial support, and have perforce con- 
centrated all their time and energy^ with 
the limited funds available for the com- 
pletion of the work inaugurated two years 
ago on the preparation, pubhshing and dis- 
tribution of a standard book on furnace 
heating and ventilating, and the testing 
and rating of furnaces, on an accurate and 
impartial basis. 

In the first place, tables, etc., in the book, 
and the book itself are intended as a re- 
liable standard toward which the industry 
can work. It is not and has not been ex- 
pected that every furnace heating contract 
in the United States for the year 1912 
would be installed on • the basis of the 
Federal System. 

To the manufacturers of furnace pipe 
and fittings, and to the manufacturers of 
registers, we wish to announce that the 
standard sizes of furnace pipe and fittings, 
and the standard sizes of registers manu- 
factured by them can be rated in accord- 
ance with the Federal S\'stem just as fur- 
naces are rated, and that such rating by the 
league will carry with it the privilege of 
using the league's mark, etc., under simi- 
lar conditions as those that now apply to 
the testing and rating and trade-marking 
of furnaces. 

MISUNDERSTANDING AS TO LEAGUe's OBJECTS 

There has undoubtedly been grave mis- 
understanding of the attitude of the league 
toward the various methods of furnace in- 
stallation upon which subject it would be 
well to dilate for a few moments. 

The Federal Furnace League was or- 
ganized to accomplish certain purposes, 
which may be summarized as follows : 
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I — To inform architects, builders, phy- 
sicians and the public of the great practical 
and sanitary advantages of proper warm- 
air furnace heating and ventilating. 

2 — To elevate the standard warm-air fur- 
nace installation, and to this end to fur- 
nish to furnace dealers, architects and 
builders, complete rules and directions em- 
bodying the principals of correct furnace 
practice. 

3 — To educate the public to a knowledge 
of the necessity of pure air in their houses, 
which in winter can be secured at a rea- 
sonable cost only through the medium of 
the proper and adequate w^arm-air fur- 
nace heating plant with formal ventila- 
tion. - 

4 — To co-operate with architects to make 
the inclusion of a formal system of ventila- 
tion the standard practice in planning resi- 
dences and other buildings. 

To which objects w^as added two years 
ago the following : 

To test the furnaces of its members and 
to assign correct guaranteed capacity 
ratings to them. 

Your secretary and engineer has always 
felt that the matter of publicity and fur- 
nace heating was of prime importance. No 
system of furnace installation can be of 
such great value for publicity purposes as 
a sj^stem w'hich includes formal ventilation. 

COMBINED INSIDE AND OUTSIDE AIR SUPPLY 
SYSTEM 

T would remind those who have at vari- 
ous times objected to the stand taken by 
the league in favor of a furnace heating 
and ventilating system that the league has 
not at any time gone beyond stating and 
maintaining that this system is, all things 
considered, the most sanitary and the best 
method of furnace installation. It may be 
news to many here present that the active 
officers of the Federal Furnace League 
have for a long time considered the ad- 
visability of issuing material laying 
down a standard method for the 
combination of inside and outside- 
air supply in furnace heating systems, and 
that at one time there was serious dis- 
cussion of the advisability of including' 
such material in the book recently pub- 
lished. It was finally decided that it was 
not advisable to include such material in 
the present book, but that such material 
might properly be included in a separate 
book to be issued at a later date. Of 
course, the ratings on tested furnaces 
would apply to the combined inside and 
outside-air supply system when the book 
thereon is issued. 

REASONS FOR SEPAR.\TING TWO SYSTEMS 

The reasons for separating the two sys- 
tems of furnace installation and for tem- 
porarily withholding publication of ma- 
terial on the combined inside and outside- 
air supply system, I herewith submit to you : 

First — The combined inside and outside- 
air supply system of furnace installation 
does not provide the best sort of material 
for a publicity campaign. 

Second — The combined inside and out- 
side-air supply system of furnace installa- 



tion can be placed on a sound engineering 
basis, but there are some problems in con- 
nection with the method of handling the 
air supply that will require experimental 
work to definitely settle. Before any at- 
tempt is made to issue any standard in- 
formation on this system of furnace in- 
stallation a fool proof method of oropor- 
tioning and combining the air supply must 
be worked out and demonstrated. 

Third — The necessary expense and de- 
lay in securing the information required 
would be such that it would not be ad- 
visable to withhold the publication of the 
Federal System of Heating and Ventila- 
tion until this material was available. 

Fourth — As information on combined in- 
side and outside-air supply of furnace in- 
stallation is not necessary to the prosecu- 
tion of the most successful sort of a pub- 
licity campaign, and as the Federal System 
of Heating and Ventilation and the test- 
ing and rating of furnaces, etc., do have a 
bearing on this subject, the Federal System 
of Heating and Ventilation, etc., should be 
made available at the earliest possible date, 
so that its advantages for publicity pur- 
poses might be available should the furnace 
industry desire to advertise furnace heating. 

The league during the year published 
21,000 copies of the Federal System of 
Heating and Ventilation, of which 5,700 
copies have been distributed to architects 
and consulting engineers. Many letters of 
congratulation from architects have been 
received, and the interest in possible re- 
finements of furnace installations has been 
such that our office facilities have been 
taxed to take care of this correspondence. 

PROGRESS OF TESTING FURNACES. 

The work of testing and rating of fur- 
naces has gone forward. During the year 
88 furnaces have been rated by the league, 
making a total of 125 furnaces rated to 
date. The league has also conducted ex- 
perimental tests for members on three fur- 
naces, and, as a result of the testing and 
rating of furnaces, has been able to fur- 
nish valuable information to members 
whose furnaces have been tested and rated 
and who have asked for a report on their 
furnaces. 

I also wish to report that the engineering 
department of the league to date has 
prepared 117 heating plans and specifi- 
cations of which 62 were ordered and 
paid for by members. 

OBSERVATIONS FROM TESTS MADE 

As the engineer of the league I would 
advise you that observations at tests of 
furnaces warrant the following statements: 

Fir^t — That it is possible to design fur- 
naces so that air is delivered at practically 
even temperature at all points in the fur- 
nace bonnet. Some of the furnaces tested 
have shown variations of as much as 30° F. 
in temperature of air at various points in 
the bonnet, and as this weakness is notable 
in one very common type of furnace, the 
interests of the industry will be conserved 
by the elimination of this type of apparatus 
as rapidly as circumstances will permit. 

Second — That the placing of barriers to 
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the upward flow of air over the heating 
surfaces of the furnace considerably re- 
duces the efficiency and the durability of 
the furnace. 

Third — That It is possible to so design 
direct heating surfaces in a furnace that it 
is very difficult to dake them red hot, 
thus adding to both durability and effi- 
ciency. 

Fourth — That certain classes of furnaces 
while otherwise commendable do not have 
sufficient heating surface and as a result 
gases are discharged into the chimney at 
temperatures so high that they represent 
an absolute waste of fuel. 

Fifth— That practically all the hot blast 
devices for soft coal furnaces admit ex- 
cessive amounts of air to the combustion 
chamber actually injuring combustion and 
the efficiency of the furnace. Our experi- 
ence warrants the statement that soft coal 
furnaces would give better results if a fur- 
nace without any hot blast, or other de- 
vices, but with 50% to 100% larger grate 
area, were used. 

Sixth — Spaces for gas travel in radiators 
are not proportioned to the capacity of the 
fire-box of the furnace and the volume of 
gases that are to travel through the radi- 
ator. In some cases radiators have had 
more than three times the required cross 
section area for gas travel. In a few cases 
the cross section area of radiators for gas 
travel has been insufficient. Similar vari- 
ations are noted in size of smoke collar 
provided. 

Seventh — Greater care should be exer- 
cised in the designing and formation of 
joints between various portions of the 
furnace. 

Eighth — ^lany furnaces with large areas 
of heating surfaces have the heating sur- 
faces so poorly placed as to seriously afifect 
both the efficiency and durability of the 
apparatus. A better furnace could be 
built at a lower manufacturing cost. 

Ninth — The prevalence of large unin- 
sulated cast iron fronts and of uninsulated 
or poorly insulated furnace casings is 
prime evidence of the fact that furnace 
manufacturers do not have any conception 
of the absolute reduction in the capacity 
of their apparatus through the lack of 
proper insulation of casings. A furnace 
can be of meritorious design and construc- 
tion, but if a large percentage of the heat 
is wasted through casings the amount of 
heat available for delivery into the rooms 
to be heated is reduced. It should be 
borne in mind that furnaces are intended 
to heat rooms, not cellars. 

In summarizing. I would say that the 
furnace manufacturers should have long 
since given more attention to the matter of 
scientific furnace design. The average of 
all furnaces submitted for tests has been 
fair. The majority of the furnaces sub- 
mitted for tests were very similar in cost, 
capacity and efficiency. Here and there a 
manufacturer has succeeded in designing 
an exceptionally eood furnace according 
to present standards, but it must be thor- 



oughly understood that no apparatus sub- 
mitted for test even approaches the limits 
of present-day possibilities in furnace de- 
sign. 

The greatest need of the furnace indus- 
try is engineering knowledge applied to the 
designing, construction, rating and instal- 
lation of furnaces. A perfectly designed fur- 
nace remains to be seen. We are patiently 
awaiting its arrival at the testing station. 

A PROPOSED PUBLICITY CAMPAIGN 

In his address containing sugges- 
tions for a publicity campaign, How- 
ard A. Studley stated: 

Statistics for the past four years show 
that the percetange increase per year in 
furnace sales was 7^%, of heating boilers, 
10^%. The comparative percentage in- 
crease, therefore, of boiler sales per year 
over furnace sales is 40%. This means to 
you that eventually boiler sales will so far 
outstrip furnace sales that it will become 
a serious menace to your industry. There 
is, therefore, no time so opportune as the 
present to begin some effectual action for 
furnace sales protection. 

The principal advertising advantage you 
now have is your ability to concentrate the 
public mind on one point instead, of neces- 
sity, dwelling on generalities only. This 
condition has been brought about by the 
Federal Furnace League. 

1st. — Through the preparation of a sys- 
tem of installation (properly protected by 
copyright). 

2d. — Through the introduction of un- 
biased tests determining the capacities of 
furnaces. 

3d. — Through the preparation of a trade 
mark capacity rating plate to be used on 
tested furnaces only. 

4th. — Through the preparation of stand- 
ard warm air furnace heating specifications 
and proposal blanks. 

In our opinion, all that is necessary to 
win for tested furnaces relative popularity 
and to stimulate a demand for each brand 
is first to concentrate public attention on 
the facts regarding warm air heating, to 
focus the interest of the thousands of pos- 
sible users on its advantages and to in- 
delibly stamp on the mind of the public 
the Federal rating plate so that they will 
insist on seeing a furnace with that label 
when interested in purchasing. 

The tests of furnaces mean that you can 
tell the ultimate consumer in advertising 
copy that when he demands of the dealer 
that his house be heated according to the 
advertised idea of furnace heating, the ca- 
pacity of the furnace will assuredly be rela- 
tive to the requirements of the building, 
without the consumer being at the mercy ot 
one man's judgment only. 

A publicity campaign will make the indi- 
vidual efforts of each manufacturer much 
easier than if you try to carry the weight 
of advertising separately, and will prepare 
the soil from year to vear for richer har- 
vests for each of you. 

The press of the entire country are de- 
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voting a great deal of space to the dis- 
cussion of laws of health, and when you 
link this force with your products, your 
campaign will receive the added strength at 
no additional cost to you. 

In summarizing the above advantages to 
you, I have not yet mentioned a most im- 
portant point. The boiler manufacturers 
have spent hundreds of thousands of dol- 
lars to create in the mind of the consumer 
the impression that steam and hot water 
radiation heating systems are superior to 
all others. 

Ordinary warm air furnace heating has 
been offered during the entire period cov- 
ered by the publicity campaigns of boiler 
manufacturers. Ordinary furnace heating 
has been continuously and extensively at- 
tacked by them in advertising copy without 
any defense on your part. 

At this late date an attempt to offer a 
defense for ordinary furnace heating would 
be an unnecessarily expensive proposition. 

The material submitted to us for study 
from the standpoint of publicity specialists 
makes it possible for you to evade this 
issue. For publicity purposes it is more 
economical, results are more certain and 
wnll be obtained quicker by offering a new^ 
method of furnace installation that does 
away with all the objections to furnace 
heating that have heretofore been advanced 
by hot water and steam advocates. 

It may be desirable from the purely com- 
mercial standpoint to use other methods 
of furnace installation, but as a basis for a_ 
publicity campaign the Federal System of 
Heating and Ventilation would seem most 
desirable. 

A publicity campaign based on this 
premise would surely prove most econ- 
omical. 

Now that you have available such in- 
teresting and forceful material for a co- 
operative publicity campaign, good business 
dictates that you lose no time in making 
the most efficient use thereof. 
NEW OFFICERS. 

Officers were elected for the en- 
suing year as follows : 

President, Frank ]\Iixter. Rock 
Island Stove Co., Rock Island, 111. 

Vice-president, George A. Munson, 
Munson Heater Co., Connellsville, 
Pa. 

Secretary-treasurer, Dr. William F. 
Colbert, Philadelphia. 

Executive Committee — George H. 
Langenberg. liaynes - Langenberg 
Mfg. Company, St.- Louis, ^lo. ; J. A. 
Howard, Est. P. D. Beckwith, Dow- 
agiac, Mich. ; R. H. Bradley, Kelsey 
Heating Co., Syracuse, N. Y. ; W. P. 
Cooke, Monroe Foundry & Furnace 
Co., Monroe, Mich., and A. C. Mott, 
Abram Cox Stove Co.. Philadelphia. 
Pa. 



Dr. William F. Colbert was reap- 
pointed engineer for the league at a 
salary of $300 per month. 




Summer Meeting in Detroit. 

The midsummer meeting of the Ameri- 
can Society of Heating and Ventilating 
Engineers will be held in Detroit, Mich., 
on Thursday and Fridav. July ii and 12, 
1912. Secretary W. W. Alacon has sent 
out the following as suitable topics for dis- 
cussion at this meeting, in addition to the 
papers to be presented : 

1. Upward versus downward ventilation 
for the schoolroom. 

2. Ventilation of motion picture theatres. 

3. Ventilation of small factories. 

4. ]\Iovement of air within rooms. 

5. Effect of wind on building heat losses 
for dift'erent outside temperatures. 

6. Heat emission of indirect gravity radi- 
ation. 

7. Designs for drying various materials. 

8. The present limitation of central sta- 
tion heating. 

9. Efificienc}^ of underground steam pip- 
ing. 

10. Forced hot w^ater heating for build- 
ings. 

11. Design of exhauster system for re- 
moving shavings, industrial wastes, etc. 

12. Distance between water chamber and 
eliminator in air washers. 

13. Data on solid material collected by 
the air washer. 

14. Air cooling for buildings. 

15. Testing steam and hot water boilers. 

16. Increased pressure devices in hot wa- 
ter heating. 

17. Rating rediators. 

18. Air spaces in direct radiators. 

19. The name radiator as a misnomer. 

20. Experiences with fractional radiator 
valve installations. 

21. Securing humidity in direct radiation 
heating. 

22. Temperature regulation in residence 
heating. 

23. Testing warm air furnaces. 

24. Vacuum cleaning installations and 
records. 

25. Efficiency of labor element in the 
heating industry. 



A booklet intended to further the inter- 
ests j>f the society, especially in the way of 
increasing its membership, has lately been 
issued from the society's headquarters in 
the Engineering Societies Building, 29 
West 39th St.. New York. The booklet 
contains illustrations of the building, in- 
cluding both exterior and interior views, 
showing the conveniences at the disposal 
of the members due to the location of the 
society's headquarters in this building. A 
brief review is given of the activities of 



THE HEATING AND VENTILATING MAGAZINE 



37 



the heating engineers' society. Among- 
these privileges are mentioned the oppor- 
tunity to consult the library at any time, 
the advantage of having private dressing 
rooms, and accommodations in the society's 
own office for committee and other meet- 
ings. 

« 

New York Chapter's Last Meeting tor 
Season 

A brilliant season for the lately-formed 
New York Chapter came to a close May 14 
when a chapter dinner was given at Keen's 
Chop House, New York. The chapter was 
organized October 24, 1911, and it already 
has a membership of 7Z, more than half of 
whom were present at the dinner. It has 
held monthly meetings during the past 
winter and is responsible for the inaugu- 
ration of some important movements for 
the benefit of the profession. One of the 
most important of these is in connection 
with the proposed new building code for 
New York City. One of the speakers, D. 
D. Kimball, stated that the proposed new 
code contained no provisions for the ven- 
tilation of buildings except by windows. 
Mr. Kimball compared this with the con- 
ditions in Chicago where the code not only 
provides for the proper ventilation of build- 
ings but makes provision for a staff of in- 
spectors to see that the law is carried out. 
It is not too late. Mr. Kimball added, to 
incorporate the desired requirements in the 
New York code. It was voted that the 
president appoint a committee to visit the 
code committee with a view of securing 
the desired requirements. 

President Mackay afterward appointed as 
this committee D. D. Kimball, chairman ; 
Frank T. Chapman and' Frank K. Chew. 

The diners were put in a proner spirit 
for the evening's entertainment by the 
singing of a special ode to the New- York 
Chapter, entitled "N. Y. C." and sung to 
the tune of "Tammany." It was printed 
in a special souvenir folder gotten out by 
the chapter, containing a complete member- 
ship list, and ran as follows : 
N. Y. C— N. Y. C. 
Ventilation is our boom. 
Ozonation we'll have soon. 
Every way, every day 
We'll plug this game 
And win some fame. 
N. Y. C. 

N. Y. C— N. Y. C. 

Legislation is our ami, 

Microbes tremble at our name. 
Albany, Albany, 

We'll pass a law 

Without a flaw 
At Albany. 

N. Y. C— N. Y. C. 

Laundried air is our delight. 

B. t. u's know us by sight. 
C0= CO2 

You're in the air 

But we don't care. 
N. Y. C. 



President William M. Mackay intro- 
duced as the principal speaker of the even- 
ing Prof. William J. Baldwin, who enter- 
tained the diners with reminiscences of the 
trade of forty years ago. 

"There was no He.atixg and Venti- 
lating Magazines fortv years ago," be- 
gan Mr. Baldwin. "The pioneer men ot 
the steam heating industry at that time 
were Joseph Nason, Walworth, Nason 
& Guile, Charles Gregg, Robert Briggs, 
the latter best known to-day through his 
formulas for pipe thread and fittings. 
It hot water work. John A. Scollav 
was a prominent figure, as was the Ellis 
concern on Centre Street, makers of the 
Ellis cast-iron hot water heating apparatus. 
Baker, Smith & Co. were doing a good 
business with the Baker Pullman hot water 
car heater. There was also George F. 
Blake and Stephen Geoghegan. a graduate 
of the firm of Hunter, Kellar & Co. 
and Hitchings & Co., on Wooster St. 

"In those davs, Perkins and his hot 
water boiler for use with high pressure 
was active in the trade. I remember that 
Mr. Nason supposed the condensation from 
a steam boiler at ^ lb. pressure would not 
return to the boiler at any considerable 
pressure. At that time a broom stick 
in a mercury syphon w'as no uncommon 
form of steam gauge. 

"Gold invented a one-pipe steam system. 
His radiators were made of Russia iron 
and his boiler was one of the first types 
of cast-iron heaters, Eight radiators in a 
house required eight tap holes in the top 
of the boiler. With this arrangement it 
was the practice to return the condensa- 
tion to the boiler if the mains were not 
too long. Later the one-pipe system was 
discarded and disappeared for 20 years. 

"It was not until 1868 that the trade dis- 
covered that condensation could be re- 
turned against any pressure. In those days 
the equalization of pressures was not con- 
sidered. The column of water in the 
return pipe had to balance the pressure 
of steam in the flow pipe. A pressure 
of 40 lbs. was common but 60 lbs. was the 
limit. 

"By 1880 the big New York buildings 
commenced to use exhaust steam for heat- 
ing. The exhaust steam was sent through 
a coil in the smoke flue and there super- 
heated to make it light and enable it to 
overcome friction. 

"Reducing valves were a novelty in 1870 
and were not in general use until 1880, 
at least for heating purposes. In 1872 
it was a novelty to use live and exhaust 
steam for heating. Grease separators 
were unknown and with tallow used in 
the engines, there were no means of 
purifying the steam. In 1859-1860 fit- 
tings were still tapped by hand. 

"Charles Gregg was the leader in in- 
stalling high pressure work. Baker, Smith 
& Co. made a brass coil and used it at one 
time for heating until they perfected a re- 
turn bend radiator. 

"George F. Blake fir.st returned steam at 
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high pressures. He used a i-in. supply pipe 
to the radiator and a ^-in. return. The 
pressure would not follow the water down 
so he had to have a small return pipe for 
each radiator. The custom was to run the 
main pipe too small. When the apparatus 
would not return the condensation, no one 
thought of blaming the small pipe. Some 
one suggested that the supply main be car- 
ried to the other end of the system before 
branches were taken off. This remedied 
the circulation. The need of large mains 
then became apparent. 

"In i8S9 a ventilating system was in- 
stalled in the Capitol at Washington, which 
is still running. The centrifugal fan in 
this installation has a 13-ft. wheel with 
wooden blades. 

"Sheet iron stoves were in use in the New 
York City public schools as late as 1880. 
To-day the ventilating apparatus in New 
York's school, in my judgment, is better 
than any systems that I know of. 

"Ventilation by open windows is a 
very old subject. I believe, however, 
that apparatus can be constructed that 
will ventilate a building without requir- 
ing the opening of windows. I am of the 
opinion, though, that all apparatus 
should be so constructed that the open- 
ing of the windows would not destroy 
the balance, so as to meet the objec- 
tions of the natural ventilation agitators. 

"The tendency of the present time is 
to call ventilation by open windows 
'natural' ventilation. Previous to about 
1880 there was nothing but natural ven- 
tilation in the schools of New York. The 
death of Miss Gibbs, a prominent 
schoolteacher of those days, who died of 
malarial fever attributed to natural ven- 
tilation, caused a hue and cry and drew 
attention to the almost entire lack of 
ventilation in the New York Public 
Schools. 

"Systematic ventilation is not new, 
and it has been hashed and rehashed 
from the time of the building of the 
Parliament Houses in London by Sir 
Christopher Wren to about 1880 without 
any material progress being arrived at. 
About 1880, however, not only New 
York, but all the great cities of America, 
came to the conclusion that the schools, 
at least, should be systematically ven- 
tilated, and the progress of the art from 
that time to the present has been sys- 
tematic and in the right direction, be- 
cause there were magazines which then 
began to give particular atttention to 
this subject, particularly The Sanitary 
Engineer. 

"The Sanitary Engineer was the pio- 
neer journal in the United States that 
first gave any considerable consideration 
to his matter. For six or eight years 
it labored in this field and then passed 
on to civil engineering under- another 
name. The seed it sowed, however, was 
not lost, and the heating and ventilat- 
ing magazines of to-day are bravely 
carrying on the work. 



"Since 1880 the progress of the work 
has been recorded and encouraged, and 
until quite recently the heating and ven- 
tilating engineer thought that he was 
arriving at something like a state of per- 
fection. 

"A London manufacturer, however, 
who made weather-cocks and chimney- 
tops, discovered that systematic ventila- 
tion was 'a joke,' and he issued expen- 
sive pamphlets under the guise of being 
reports of Royal Commissions, to show 
that the effort made in the improvement 
of ventilating in closed spaces since the 
time of Sir Christopher Wren was an 
entire failure, and that the only way to 
secure fresh air was by 'natural means 
and his chimney-tops and weather- 
cocks.' His method of louvred windows 
and weather-cocks might do for south- 
ern Europe, but I am of the opinion had 
he lived in Canada or the northern 
states of America that he would have 
slightly modified his opinions and not 
have sent his literature, over here. 

"When the speaker w^as a boy in the 
old-fashioned schoolhouses of more than 
sixty years ago, there was nothing but 
naural means for ventilation. These 
means, how^ever, we could not use in 
cold weather, and I remember distinctly 
that we not onlv put sand-bags along 
the lower edge of the outer door, but 
that we put listin around the cracks of 
the doors and windows, and frequently 
stuffed the keyhole to keep out the win- 
try blast (there were no rubber weather 
strips in those days). 

"Advocates of systematic ventilation 
conceived the idea of admitting fresh air 
through an especially prepared opening 
and of placing some kind of heating sur- 
face in the opening. It was crude at 
first, but it developed, and will still de- 
velop, if the desire to return to primitive 
methods will cease. 

"Natural ventilation is no ventilation. 
Systematic ventilation has some pre- 
tence. It, at least, provides means of 
admitting air to a building other than 
through keyholes or at the door thresh- 
old, and it leaves the windows so that 
they can be opened, provided the ap- 
paratus is properl}^ designed. In this 
respect systematic ventilation is as good 
as natural ventilation, and it has the ad- 
vantage that if you do not like your 
bread buttered, you can leave the butter 
off and eat the bread dry. 

"In the matter of hospitals, it prob- 
ably^has been shown that more recov- 
eries take place under canvas or on 
screened verandas than in the hospital 
wards, and this fact, if it is a fact, in all 
cases, will justify the physician in put- 
ting, his patient out of doors or in re- 
moving the window sash, but the same 
methods cannot be applied, at least to 
schools in crowded cities. 

"A child can be taught in the open air, 
if the child is properly clothed for it, 
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and it may be the little brain is capable 
of a greater effort, but little children 
who have laid aside their wraps and 
who have wet feet and moist clothing 
cannot be educated in a shelter tent, nor 
can sufficient fresh air be admitted to 
an ordinary class-room containing forty 
children in cold weather through open 
windows. It would not only cause the 
children discomfort and suffering, but it 
would cause sickness and inflammatory 
troubles, and perhaps death. 

"The condition for the school-room 
and the condition for the hospital are 
entirely different problems and should 
receive entirely different treatment. The 
amount of air required under the law of 
the State of New York for schools can- 
not be admitted by open windows in 
cold weather. 

"Will the advocate of the natural ven- 
tilation method for schools iinagine his 
child to be sitting in a little chair in the 
apex of the two outer w^alls of the 
school-room with the air from two open 
windows focusing on his child? 

"Will any father or mother permit it 
in the case of their child?" 

D. D. Kimball, the next speaker, talked 
on the "Relation of the Architect to Ven- 
tilation." He spoke of the meagre appro- 
priations usually set aside for the heating 
and ventilating equipment and of the need 
of impressing the architects with the im- 
portance of dust removinp- and humidifving 
apparatus as well as that for the air supply. 

Hugh J. Barron gave some of his own 
reminiscences, stating that at the period 
referred to by Mr. Baldwin he was em- 
ployed as a steam fitter's helper. 

Referring to an occasion when he was 
engaged in setting up a boiler for a heat- 
ing plant in Philadelphia, P. Gormly being 
the contractor, he told how he had ob- 
jected when it was proposed to connect the 
returns to the boiler and of his surprise 
when the job was found to work. It illus- 
trated, he said, the vague ideas on the sub- 
ject of heating that prevailed in those days. 
Mr. Barron expressed the pleasure he felt 
in the listening to the recital of conditions 
in the early days of the trade and con- 
gratulated the chapter in being able to 
bring together so many men interested in 
the same line of work. 

James A. Donnelly described the chief 
end of the New York Chapter to be the 
making of an engineer. He suggested that 
the society should make an effort to en- 
large its junior membership as the best 
method of building up an efficient organi- 
zation. He also urged a deeper interest on 
the part of the society in the college courses 
in heating and ventilation. He predicted 
that the growth of heating engineering 
would keep pace with the increasing ranks 
of heating engineers. 

Frank K. Chew suggested that the chap- 
ter another year provide for an archi- 
tects' night, a young men's night and a 
consulting engineers' night. 



Other speakers were F. G. Issertell and 
J. Armour, while Frank J. Corbett sang a 
number of .songs. 



New Constitution Adopted. 

Announcement is made by Secretary 
W._W. Macon that the new constitution 
which was submitted to mail ballot in 
accordance with the action taken at the 
recent annual meeting of the society, 
has been adopted by a vote of 87.5 per 
cent, of those cast, two-thirds being nec- 
essary. A separate amendment, defin- 
ing quite specifically the prerogatives ot 
the board of governors, was defeated, 
as but 30.3 per cent, of the votes were 
in its favor. The new constitution will 
go into effect next year when the gov- 
erning body, which will be known as 
the council, will consist of twelve mem- 
bers, while the present board of gov- 
ernors consists of nine members. 



Gills for Houses. 



A physician living in Kansas City, Mo., 
reports a^ remarkable illustration of what 
he calls "gills" for supplying oxygen to 
roorns which were poorly ventilated. Writ- 
ing in the Medical Record, he states that 
in his household natural gas is used for 
fuel and light, that this gas has so little 
odor that its presence is not readilv de- 
tected, and that one night the gas which 
had been lighted in the upper hall com- 
municating with the sleeping apartments 
was extinguished during the night by rea- 
son of lowered pressure. 

The pressure rose during the night, fill- 
ing the bedrooms with gas, but the fam- 
ily slept comfortably until it was awakened 
by a roaring noise, which was found to 
proceed from the open gas jets. 

The doctor praises the "bridge" that en- 
abled his family to survive this dangerous 
experience by ascribing it to an arrange- 
ment for ventilation which he had adopted 
and called "gills," because it supplies oxy- 
gen as do the gills of a fish. 

The apparatus consists of "a yard square 
of 6% oz. drill or muslin sheeting stretched 
and secured upon a light frame or a sum- 
mer screen to fill the lower half of one 
window in each room." The doctor enters 
into a scientific and correct explanation of 
the modus operandi of these gills, which is 
omitted here. It is sufficient to call atten- 
tion to this simple and efficient device for 
ventilating sleeping and living rooms dur- 
ing the cold winter months — an important 
and usually unappreciated preventive for 
colds and pneumonia. 

Not the least interesting feature of this 
"discovery" is the fact that these "gills" 
have been in practical use at our agricul- 
tural stations and in many well conducted 
poultry farms. The method has therefore 
been thoroughly tested. 
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The Weather for April, 1912 



New 

York. Boston. 

Highest temperature, deg. F 74 77 

Date of highest temperature 6 i6 

Lowest temperature, deg. F -7 ^7 

Date of lowest temperature 4 4 

Greatest daily range, deg. F 3"^ 36 

Date of greatest daily range 5 7 

Lowest daily range, deg. F 7 i 

Date of lowest daily range 13 I4 

Mean temp, for month, deg. F 49 47 

Normal mean temp, for month, deg. F... 481 45-3 

Total rainfall, inches 3-6i 307 

Total wind 

Total snowfall, inches Trace 0.5 

Normal precipitation, this month, inches. . ?,.3'^ 3-55 

Total wind movement, miles 14.926 8,354 

Average hourly wind velocity, miles 20.7 11.6 

Prevailing direction of wind N. W. West 

Number of clear days 7 4 

Number of partly cloudy days 11 8 

Number of cloudy days 12 18 

Number of days on which rain fell 22 19 

Number of days on which snow fell o 2 

Snow on ground at end of month, inches.. None. None. 
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Heavy lines indicate temperature in degrees F. 
Light lines indicate wind in miles per hour. 

Broken lines indicate humidity in percentage from readings taken at 8 A.M. and 8 P.M. 
S— clear; P C partly cloudy; C— cloudy; R— rain; Sn— .snow. 
Arrows fly with prevailing direction of wind. 
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Distribution of Air in Rooms 

Editor Heating and Ventilating Maga- 
zine : 

Referring to your article in the May 
number by Mr. M. T. Stevens, the article 
is very interesting, showing how serious 
conditions can be in public buildings even 
after sufficient amount of money has been 
spent Jo give good ventilation. We are 
not quite clear as to what method Mr. 
Stevens recommends for getting an even 
distribution of the fresh air through the 
room, but we believe the question of in- 
troducing the air at a slow velocity into 
rooms has been greatly overdone and the 
engineers have paid too much attention to 
the people who complained of the drafts. 

We believe in introducing the air at as 
high velocity as is possible and, often 
times, it is practicable to get quite a rota- 
tive velocity of the whole air in the room. 
It is impossible to send the air across the 
room and into all corners in one horizon- 
tal plane. The velocity becomes so slow 
before the air reaches the middle of the 
room that its force in some directions 
would be entirely lost, whereas if the 
whole current of air is held together in a 
compact mass and blown to the further 
wall it will turn the opposite corner and 
make a complete revolution of the room. 
If the vent duct is properly located the 
whole mass of air will have a rotative mo- 
tion and at the same time a downw-ard blaw 
and the fresh air being introduced at the 
top w'ill finally reach the breathing line. 
The higher the velocity of the air into the 
room the less liable it will be for a stag- 
nant mass of air to remain in one corner 
of the room and the contamination of the 
air be run up in some quarter to away 
above what it is in the average of the 
whole room. 

C. W. Roger. 

Chicago, 111., May, 1912. 



Current Heating and Ventilating 

Literature 

Under this heading is published each 
month an index of the important articles 
on the subject of heating and ventilation 
that have appeared in the columns of our 
contemporaries. Co'^ies of any of the jour- 
nals containing the articles mentioned tnay 
be obtained from The Heating and Ven- 
TiL.^TiNG Magazine on receipt of the stated 
price. 

feed- WATER heaters 

Test of a Feed Water Heater at the 
Naval Engineering Experiment Station, 
Annapolis, Maryland. Test to determine 
the B.T.U. transmitted per sq. ft. of heat- 
ing surface per hour, under varying con- 



ditions. Ills. 2500 w. Jour. Am. Soc. of 
Nav. Engrs. — Feb., 1912. 40c 
hot-water heating 

Pressure Hot- Water vs. Steam Heating. 
Discussed relative amounts of heat '^iven 
off by water and steam at equal tempera- 
ures. Frank L. Busey. 1000 w. Met. Wkr. 
— March 29, 1912. 20c 

hotel plant 

Heating and Ventilating System of the 
Ritz-Carlton Hotel, N. Y. Charles A. 
Fuller. Brief illustrated description. 2000 
w. Powder — March 19, 1912. 20c. 



Topics for Disscussion for Heating 
Contractors. 

Some light on trade conditions which it 
is soueht to improve through association 
effort is contained in the notice of the 
twenty-third convention of the Pennsyl- 
vania Association of Master Steam and 
Hot Water Fitters, which meets June 8 at 
the Hotel Walton. Philadelphia. 

After stating the programme for this 
meeting which includes an address on 
"Membership in Trade Associations as a 
Factor in Reducing Overhead Expense," 
by Secretary M. G. Sellers, giving prac- 
tical suggestions for increasing the effi- 
ciency of association work, the notice adds 
the following as possible topics for refer- 
ence to committees or for discussion : 

Have 3-ou obtained more security in your 
contracts, both as to payments and labor? 

Have 3'ou safeguarded your proposals in 
wording and scope? 

Have you improved your forms for shop 
orders, time cards, and progressed toward 
uniform practice on allowance for over- 
time? 

Have you suffered from infractions of 
the Trade Resolutions? 

Have the efforts at standardization of 
flanges and fittings benefitted you? 

Are you prepared to discuss proposed 
laws governing taxes, compulsory compen- 
sation and other legislation affecting your 
business interests, both at Harrisburg, Pa., 
and Washington. D. C. ? 



Paul System Company of New York to 

Dissolve. 

Announcement is made by the directors 
of the Paul System Company of New York 
that as soon as certain suits brought by 
the companj^ to recover damages for in- 
fringements of its patents are terminated, 
the compan}- will be dissolved. The reason 
is given that since the material patents 
owR«l by the company have expired, the 
earnings are no longer sufficient to meet 
current expenses. The patents in ques- 
tion expired October i, 191 1. The fact 
that they would expire at that time, the 
directors state, began to affect the com- 
pany's business several years ago, as its 
trade asset was entirely in the royalty for 
the use of the Paul system. The com- 
pany's trade competitors, continues the 
statement, took advantage of this to as- 
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sure prospective users that the rights the 
company had to sell would not be of long 
duration. 

To meet this condition the company has 
been gradually curtailing operating ex- 
penses. Its original contract with A. G. 
Paul, the inventor of the system, guaran- 
teed him a minimum payment of $500 per 
month from the royalties received by the 
company, but on January i, 1909, a new ar- 
rangement was made with Mr. Paul, be- 
cause of the company's refusal to longer 
pay this sum, under which the minimum 
payment to him was reduced to $100 per 
month. 

The statement is signed by Albert A. 
Cryer, vice president ; Norman H. Evans, 
secretary, and George Livingston. John S. 
Gibson and T. B. Crj^er, all directors. 



International Association for Testing 
Materials. 

A special bulletin has been issued by the 
International Association for Testing Ma- 
terials, announcing the details of its forth- 
coming sixth congress, to be held Sep- 
tember 2-7, 1912. in the Engineering So- 
cieties Buildin'^ Xew York. The names 
of delegates to the congress appointed by 
foreign governments, as well as those rep- 
resenting many foreign and American en- 
gineering societies, are given, the list in- 
cluding the name of Prof. James D. Hoff- 
man. University of Nebraska, Lincoln, 
Neb., who will represent the American So- 
ciety of Heating and Ventilating Engi- 
neers. The proceedings of the congress 
will be conducted in English, German and 
French, with the aid of competent inter- 
preters, secretary Reitler states that over 
150 reports and papers are in hand or 
promised. About thirty-five American pa- 
pers are included in the list. 

An elaborate programme of excursions 
is being arranged in connection with the 
congress, including trips to important 
points in New York and vicinity, and spe- 
cial excursions, largely for the benefit of 
the foreign visitors, to Atlantic City, Wash- 
ington. Pittsbure. Gary, III, and Buffalo. 



The Thermostat in Operation 

In this advanced age of advertising and 
energetic salesmanship there is hardly an 
architect or engineer who is not more or 
less familiar with the different systems of 
temperature regulation. Notwithstanding 
this fact, the majority of office building 
tenants, hotel guests, school teachers and 
the hundreds of others whose daily com- 
fort is dependent upon the thermostat, are 
ignorant of the purpose and aim of the 
temperature control system. 

Everyone understands the principle of an 
electric switch, and that is all a thermo- 
stat is. an automatic switch ; the only dif- 
ference being that it is operated by com- 
pressed air and not by electricity. When 



an electric light switch is turned on and 
you do not get light there is a reason, and 
in the majority of cases the trouble is not 
in the switch, but is caused by the absence 
of current. It is so with a thermostat; 
when a thermostat o'^ens a steam valve or 
heat damper and there is no heat, it is not 
the fault of the thermostat, and when a 
room has a large glass surface exposed to 
the sun and becomes overheated, it is not 
the fault of the thermostat. The thermo- 
stat will have turned off the heat at the 
proper temperature, but it has no control 
over the heat from the sun rays. 

The manufacturers of thermostats have 
perfected the various systems so that any 
trouble or parts liable to get out of ad- 
justment have been localized in the ther- 
mostat, and any mechanic with even less 
skill than the average can make adjust- 
ments and slight repairs that may become 
necessary after two or three years o£ 
service. 



The Teakettle as an Illustration of 
Vapor Heating. 

Getting heating satisfaction at no more 
pressure than there is in a teakettle is the 
way the Moline Vacuum Vapor Heating 
Co. expresses the operation of the Moline 
heating system. It answers the question 
frequently asked as to just what is vapor 
heating. Among the advantages mentioned 
for this system are that it combines all the 
good features of steam and hot water 
heating systems, and heats with the ra- 
pidity of hot air. Also that the heat can 
be regulated to suit the requirements and 




that a radiator shut off entirely does not 
freeze, because it will contain no w^ater. 

In the Moline system the air and w'a- 
ter are separated at the condensing radi- 
ator and ejector. The water returns to 
the boiler, the air being expelled through 
the air trap and vacuum valve. There are 
no automatic valves on the radiators and 
no pumps are used. Full information re- 
garding vaoor heating in general, with 
specific reference to the Moline heating 
system, may be had from the Moline Va- 
por Vacuum Co.. Moline. 111. The com- 
pany states that it has a plan for helping 
the contractor that would be well worth 
knowing. 
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Separate Specifications and Contracts for 

Heating and Ventilating Work on Public 

Buildings in New York State. 

The separation of heating and ventila- 
ting work and of plumbing and gas fitting 
on all public buildings in New York State 
is provided for in a new law recently 
passed by the New York State Legisla- 
ture. In future, specifications on public 
contracts in New York State will provide 
that "a separate and distinct proposal is 
required for each of the following items of 
Avork : 

"(a) Heating and ventilation.^ 
"(b) Plumbing and drainage." 
The^aw is known as Senate Bill No. 7i5 
and is entitled "An act to amend the gen- 
eral municipal law and the State finance 
law in relation to the awarding of con- 
tracts." Following is the act in full: 

Section i. Article five of chapter twen- 
tv-nine of the laws of nineteen hundred 
and nine, entitled "An act relating to mu- 
nicipal corporations, constituting chapter 
twenty-four of the consolidated laws," is 
hereby amended by adding at the end a 
new section, to be section eighty-eight, to 
read as follows : 

§ 88. Separate specifications for certain 
contract ivork. Every officer, board, de- 
partment, commission or commissions 
charged with the duty of preparing speci- 
fications or azvarding or entering into con- 
tracts for the erection, construction or al- 
teration of buildings in any county or city, 
or the borough of any city, when the en- 
tire cost of such zuork shall exceed one 
thousand dollars, must have prepared sep- 
arate specifications for each of the folloiv- 
ing branches of work to be performed: 

1. Plumbing and gas fitting. 

2. Steam heating, hot water and venti- 
lating apparatus. 

Such specifications must be so drazyn as 
to permit separate and independent bidding 
upon each of the classes of zuork enumer- 
ated in the above subdivisions. All con- 
tracts hereafter azvarded by any county, 
city or borough, or a department, board, 
commission or commissioner or officer 
thereof, for the erection, construction or 
alteration of buildings or any part thereof, 
shall award the respective work specified 
in the above subdivisions separately to re- 
sponsible and reliable persons, firms or cor- 
porations. Nothing in this section shall 
be construed to prevent the authorities in 
charge of any county or municipal building 
from performing any such branches of 
work by or through their regular employes, 
or in the case of public institutions by the 
inmates thereof. 

§ 2. Article two of chapter fifty-eight 
of the laws of nineteen hundred and nine, 
entitled "An act relating to state finance, 
constituting chapter fifty-six of the consoli- 
dated laws," is hereby amended' by adding 
at the end thereof a new section, to be sec- 
tion fifty, to read as follows : 

§ 50. Separate specifications for contract 



zvork for the state. Every officer, board, 
department, commission or commissions 
cliarged zvith the duty of preparing speci- 
fications or awarding or entering into con- 
tracts for the erection, construction or al- 
teration of buildings for the state, zvhen the 
entire cost of such zvork shall exceed one 
thousand dollars, must have prepared sepa- 
rate specifications for each of the follow- 
ing branches of zvork to be performed : 

1. Plumbing and gas fitting. 

2. Steam heating, hot zvater and venti- 
lating apparatus. 

Such specifications must be so drazvn as 
to permit separate and independent bidding 
upon each of the classes of zvork enumer- 
ated in the above subdiz'isions. All con- 
tracts hereafter azvarded by the state, or a 
department, board, connnission, commis- 
sioner or officer thereof, for the erection, 
construction or alteration of buildings or 
any part thereof, shall award the respective 
zvork specified in the above subdiz'isions 
separately to responsible and reliable per- 
sons, firms or corporations. Nothing in 
this section shall be coiisirued to prevent 
the authorities in charge of any state build- 
ing from performin'^ anv such branches of 
work by or through their regular eynployes, 
or in the case of public institutions by the 
inmates thereof. 

§ 3. This act shall take effect September 
first, nineteen hundred and twelve. 



Economy Shown in Operating Test on 
Gas Heaters 

An operating efiiciency of 85% on two 
large Buffalo gas heaters, installed at the 
new works of the American Rolling Mills, 
Middletown. O., is reported by the engi- 
neers of the Buffalo Forge Co., as the re- 
sult of a recent test of this apparatus. This 
installation is interesting in that the stor- 
age and warehouse building, over 3^-mile 
long and about 125 ft. wide, is heated by 
the hot blast system, without the use of 
boiler, steam heater coils or direct radi- 
ation ; the heat of burning gas being trans- 
ferred direct to the distributed air. Heat 
loss is eliminated and the test showed an 
average operating efiiciency, as stated, of 
85%, as against the usual 50% obtained in 
the common boiler. 

In appearance and desif^n the gas heaters 
resemble a horizontal water-tube boiler. 
Each heater consists of a bank of Ameri- 
can ingot iron boiler tubes, 4 in. in diam- 
eter, expanded at both ends into a heavy 
boiler plate. The external heating surface 
in each heater is 2,620 .sq. ft. 

Tfi the front fire brick combustion cham- 
ber are located six Gwynn gas burners, so 
designed that abundant air for combustion 
is obtained from tlie outside atmosphere. 
The grates are so arranged that if it ever 
becomes necessary to abandon the use of 
gas. by simple changes, coal or oil may be 
used. Great care was taken in the design 
and construction of this chamber so that 
complete combustion would occur here, re- 
sulting in the greatest heat from the gas. 
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The hot gases at a temperature of 3,000° 
F. are baffled to the back of the heater. 
These, however, are manifestly too hot to 
put direct1\" into the tubes and expect them 



the inside of the horizontal tubes. The 
pure air for distribution in the building is 
drawn through the clear area around the 
tubes, the heat transfer occurring here. 




INSTALLATION OF BUFFALO GAS HEATER EQL IPPED WITH CONOIDAL DISTRIBUTING 

AND 'RECIRCULATING FANS. 



to stand up under service. This trouble is 
avoided and incidentally the efficiency in- 
creased (waste heat up the stack being 
obviated) b\- recirculating the gases ema- 
nating from the cold end of the horizontal 
tubes. Two-thirds of these cold gases at 
approximately 400° F. are sucked back into 
the return air chamber by means of a 
double discharge, 8o-in. Conoidal fan. The 
hot gases of combustion at 3,000° F. and 
the recirculated gases at 400° are here 
mixed, giving a resultant temperature of 
1,400° F. 
The gases then pass up and back through 



and is forced through the duct system by 
means of 130-in. Conoidal fans. 

The test was conducted on February 
27, last. At 10 A. M. the outside tempera- 
ture was 21° F., it seldom being colder in 
this region, gradually rising to 2)2° F. at 
I P. M. One heater was located in the 
extreme east end of the building, the other 
the west end. A mild west wind was 
blowing. 

The test was started at 10 A. M. and 
lasted until i P. M., readings being taken 
every hour. The results are tabulatel be- 
low. 



LCu OF HEATER TEST, AMERICAN ROLLING MILL CO., MIDDLETOWN, 0.. FEBRUARY IJ. I912. 



East 
Readings. End 

Heater. 

130-in. Conoidal fan fmain f Speed, R. P. ^I 202 

distributing unit) \ Cu. ft. per min 52,860 

i Total pressure, in 1-7/16 



Double discharge, 80-in. Co 
noidal fan (recirculating 
unit) 



Speed, R. P. M 

Pressure, bottom discharge, in. 

Pressure, open stack, in 

Suction, inlet, in 



Draft in fire box, in 

Draft in combustion chamber, in 

Gas presure on burners (turned on^ in.. . 
Gas pressure on burners (turned off), in. . . 
Cubic feet gas burned per hour (average) . . 

Size of gas main, in. diameter 

Temperature of air entering heater, deg. F. . 
Temperature of air at distributing fan, deg F. 

Temperature of room, deg. F 

Efficiency, per cent 



West 

End Aver- 

Heater. age. 

202 202 

52,740 52,800 

i-9/i6 ii^ 



293 

5/16 

9/32 

3/8 

5/32 

5/32 

10- 1/4 

17-3/4 
4,480 

4 

67 

138 

65/2 

88 



293 
5/16 
3/8 
7/16 
3/16 
5/32 

4-3/4 
17-1/4 

4,595 
3 
62 
129 
65/2 
82 



293 
5/16 
5/16 
13/32 
3/16 
5/32 



65 

133K' 

65K^ 

85 
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In commenting, it might be of interest 
to state that the apparatus was guaranteed 
to heat the building to 60° F. in zero 
weather when 11,000 cu. ft. of gas per 
hour or 5,500 cu. ft. per heater was burned. 
It was further guaranteed that the heaters 
would have an efficiency of 80%. 

At no time during the test were the 
burners turned on full, it being unneces- 
sary, since the outdoor temperature was 
such that 65^° F. was maintained in the 
building without it. An average of 9,074 
cu. ft. of e-as per hour was burned, instead 
of the rated 11,000. A 3-in. gas main fed 
one heater, a 4-in. main the other. The 
heater having the 4-in. main had about 
twice -as much pressure on its burners and 
was the heater showing the 88% efficiency. 
The main Conoidal fans at a speed of 202 
R.P.M. have a rated capacity of 45,500 
cu. ft. of air per minute; they actually 
delivered 52,800 cu. ft. 

The efficiency of the heaters was com- 
puted by equating the B.T.U. value of the 
gas to the B.T.U. absorbed by the air. The 
average of the two heaters was 85%. 
While there were no readings of radiation 
losses taken, it is safe to assume that at 
least 5% of the 15% total loss was through 
radiation. The heaters are inside the 
building, and, therefore, this radiating heat 
passed into the building and helped to heat 
it. Approximately 90% of all the heat of 
the fuel used in these heaters was, there- 
fore, introduced in the building. 



easily applied to all kinds of buildings, 
skylights or smoke stacks; in many 
cases it can be applied without the use 



Garland Ventilator for Buildings 

The Garland principle of ventilation, 
which has been used on passenger cars 
for several years, is being employed in 
designing ventilators for warehouses, 
shops, power houses, railway stations, 
freight houses and similar buildings; 
also for chimney tops and smoke jacks. 

Around the upper end of the main air 
shaft, which is divided into flues, or air 
shafts, as shown in the illustration, is a 
series of auxiliary ducts, so arranged as 
to raise the cross air currents and de- 
flect their movement upward and across 
the corresponding series of flues in the 
main air shaft. The current of air flow- 
ing through the auxiliary ducts is de- 
signed to produce a positive induction 
action, always upward through the flues 
in the main air shaft, and from the in- 
terior of the building. 

The Garland ventilator has overcome 
the danger of down drafts in two ways: 
first, by dividing the main air shaft, 
which has an effect equivalent to the 
combination of several small ventilators, 
into one large one, making the large sin- 
gle opening unnecessary: second, by the 
formation of a film of flowing, air from 
the auxiliary ducts across the upper ends 
of the main air shaft flues. 

The air shaft of the Garland ventil- 
ator being square instead of round, is 




GARLAND VENTILATOR FOR BUILDINGS. 

of an expensive and cumbersome base. 
These ventilators are made and sold by 
Burton W. Mudge & Co., People's Gas 
Building, Chicago. 



Safety in Exhaust Steam Heating 
Systems, is the title of a circular letter 
that is being sent out by the Harrison 
Safety Boiler Works, 3189 No. 17th St., 
Philadelphia, Pa., in which the state- 
ment is made that "just as you have a 
safety valve on the boiler, j^ou need a 
safety valve on a heating system re- 
ceiving exhaust steam. If the heating 
system is unable to dispose of the steam 
as fast as delivered by the engine, the 
pressure may rise even to boiler pres- 
sure, resulting in the bursting of heat- 
ers, receivers, fittings, radiators or 
other connected apparatus." Back pres- 
sure valves are described as the safety 
valves of the exhaust steam circuit and 
the Cochrane multiport safety exhaust 
outlet valve is featured as having the 
necessary construction to render it es- 
pecially safe for this purpose. These 
valves are built to meet all situations, 
such as vertical flow, horizontal flow or 
for installation in angles in the piping 
by means of which the cost of an elbow 
in the piping may be saved. The circu- 
lar contains an illustration of this de- 
vice in colors in which the various parts 
are indicated, the colors showing the 
different metals used. There are also 
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detailed drawings. The letter consti- 
tutes a new and interesting form of per- 
sonal circular. 

Graphite for May, 1912, published by 
the Joseph Dixon Crucible Co., Jersey 
City, N. J., contains, among other inter- 
esting matter, a continuation of the 
sketch by Elbert Hubbard of "Joseph 
Dixon, one of the World Makers." 

Cino Iron Body Gate Valves, for 100 
lbs. pressure, made by the D. T. Wil- 
liams Valve Co., Cincinnati, O., are de- 
scribed in a newly-issued circular. This 
valve was especially designed to meet 
the demand for an all-round serviceable 
iron body gate valve for low pressure 
service. The company states that it 
has not been possible heretofore to se- 
cure an iron body gate valve in the 
smaller range of sizes, embodying the 
double disc feature which is to be found 
in this valve. The illustrations include 
a broken view, with the parts described 
by letter. Various types of the valve are 
made in sizes ranging from J^-in to 
6-in. diameter, the circular containing 
full price lists and dimensions. 

The Indicator Book is the title of an 
attractive catalogue recently issued and 
now being distributed by the Trill In- 
dicator Co., of Corry, Pa., containing a 
description of the latest types of engine 
indicators and accessories, with infor- 
mation on the taking and reading of in- 
dicator charts. Size 6x9 ins. (stan- 
dard). Pp. 48. 

Uehling CO: Meters and Waste Me- 
ters are the subject of Bulletin 103, just 
issued by the Uehling Instrument Co., 
Passaic, N. J. These meters consist of 
machines for measuring pneumatically 
either CO2 or both COo and tempera- 
ture. The bulletin describes in concise 
manner the CO2 and waste meters and 
the recorders and indicators which are 
combined in different ways to form dif- 
ferent st3des of CO2 and waste meter 
equipment. Size 3y2x6 in. (standard). 
Pp. 16. The company has also published 
a treatise on "Combustion and the Cost 
of Power," which contains a consider- 
able amount of information concern- 
ing combustion and boiler efficiency 
with particular reference to how high 
boiler efficiency may be maintained by 
the use of Uehling CO2 meters and 
waste meters. Size 6x9 in. (standard). 
Pp. 36. 

John Willy Hotel Directory of the 

United States and Canada, listing about 
15,000 hotels, has been published by the 
Hotel Monthly, 443 South Dearborn St., 
Chicago. It sells for $1.00. 

Bristol's Recording Gauges, for pres- 
sure and vacuum, are discussed in one 
of the most exhaustive catalogues that 
have come to our notice, just published 
by the Bristol Co., Waterburv, Conn. 
In addition to describing at length the 
company's line of these types of gauges. 



accompanied by large and carefuUly ex- 
ecuted reproductions from photographs, 
illustrating the various types, the cata- 
logue includes a number of full size fac- 
simile sections in colors of charts show- 
ing records obtained of steam boiler 
pressures, vacua with condensing en- 
gines, gas pressures, etc. Other views 
show specimen sections of charts so ar- 
ranged that particulars regarding any 
form of chart may be seen at a glance; 
they are also numbered for convenience 
in ordering. A partial list of users is 
presented in connection with which it 
is stated that more than 25,000 Bristol's 
recording gauges have been sold. Size 
\Oy2x8 in. Pp. 64. The catalogue is 
No. 1,000. 
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NOISELESS 



VALVES FOR VACUUM HEATING SYSTEMS 

THE SILENT FLOAT CHAMBER in the 

MONASH RADIFIER 

MAKES ITS OPERATION ABSOLUTE LY NOISELESS 




In the MONASH NOISELESS RADIFIER the float and drain- 
age chamber are separate, each to perfornm its individual 
function. In the drainage chamber (C) drainage into the 
return is direct, rapid and absolute. In the silent chamber 
( E) the body of water is always still with a slight and gradual 
lowering of the line of flotation — thereby insuring silence in 
action of the motor float. 



ATTENTION To Heating Engineers who are interested in 

specifying Vacuum Heating Systems and who will write us on their 
letterhead, we will send our Book of Blue Prints showing typical 
installations for MONASH NOISELESS SYSTEM of Vacuum Heat- 
ing. The information contained in tins book has never before been 
published. Write at once as the edition is limited. 



MONASH- YOUNKER CO. 



121 W. 42d Street, New York 



1420 W. Jackson Boulevard, Chicago 



Please mention The Heating and N'entilati.nc Magazine when you write. 
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TRAMIEIMICOyS HOES 



Coming Events. 

June 10-13, 1912— Twenty-fourth an- 
nual convenion of the National Associa- 
tion of Master Steam and Hot Water 
Fitters, Atlantic City, N. J. Headquar- 
ters at the St. Charles Hotel. 

June 25-27, 1912 — Fourth annual con- 
vention of the National District Heat- 
ing Association, Detroit, Mich. Head- 
quarters at the Hotel Cadillac. 

July 11-12, 1912— Mid-summer meet- 
ing of the American Society of Heating 
and Ventilating Engineers, Detroit, 
Mich. Headquarters to be announced. 

Sept. 24-26, 1912— Fourteenth annual 
conference of the American Hospital As- 
sociation, Detroit, Mich. 

» 

Deaths. 
William C. Bryant, city engineer of 
Holton, Kansas, died April 6, 1912. Mr. 
Bryant was a member of The American 
Society of Heating and Ventilating En- 
gineers. 



Miscellaneous Notes. 

Kalamazoo, Mich. — An outside heat- 
ing plant is being designed for the 
Frank Street school. The present heat- 
ing equipment will be used and a fan 
system of ventilation installed. 

University of Wisconsin, Madison, 
Wis., announces the opening, on Tune 
24, of the twelfth annual six weeks' sum- 
mer school of the College of Engineer- 
ing. Courses of instruction and labora- 
tory practice are offered in electrical, 
hydraulic, steam and gas engineering, 
mechanical drawing, applied mechanics, 
testing of materials, machine design, 
etc. A bulletin containing particulars 
may be had from F. E. Turneaure, of 
the university. 



National Founders' Association has 

moved its general offices to the National 
Life Building, 29 South La Salle St., Chi- 
cago. 

Detroit, Mich. — A petition containing a 
protest against the smoke and soot from 
the plant of the Central Heating Co., on 
Farmer Street, has been signed by nearby 
residents for presentation to Corporation 
Counsel Lawson. The complainants say that 
the cause of the trouble is the use of slack 
coal, faulty stoking and the blowing out 
of the flues at night. The books in the 
public library are said to be badly dam- 
aged by the soot. 

Buffalo, N. Y. — Trouble has arisen over 
the contract for the heating of the J. N. 
Adam Memorial Hospital, at Perrysburg, 
due to the fact that the contractors, Foster 
& Glidden Co., substituted a vacuum heat- 
ing system for the gravitj' system speci- 
fied and also installed steel pipe, instead of 
wrought iron. The claim is made by the 
contractors hat an engineer in the Board 
of Public Works approved the plans for the 
substitution of the vacuum system. Also 
the company's interpretation of the specifi- 
cations for the piping differs radically from 
that of the Commissioner of Public Works. 
The aldermanic Finance Committee has 
recommended that the contract for the 
completion of the work be awarded to the 
John W. Danforth Company, of Buffalo, 
at its bid of $17,832. It is proposed to 
make an allowance of $900 for the heating 
material alread\- installed. The Foster & 
Glidden Co. had been paid about one-third 
of the contract price and the work was 
nearly finished when the difficulty arose. The 
matter will likely be settled in court. The 
Foster & Glidden Co. will continue with 
the plumbing work. Their bids for both 
heating and plumbing amounted to $16,500, 



Armstrong Ratchet Attachment 




MADE TO FIT ALL SIZES 

ARMSTRONG HAND STOCKS 



EXCEPT NO. I 
MANUFACTURCO BY 



THE ARMSTRONG MFG. CO. 

321 Knowlton St., Bridgeport, Conn. 

CATALOG MAILED ON REQUEST 



Please mention The HEATrxc, and \'e\-tilating Magatine when you write. 
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but the new plans call for increased radia- 
tion, which accounts for the increased 
cost. 

Philadelphia, Pa. — Superintendent of 
Public Schools Martin G Brumbaugh has 
announced that, in future, plans for school 
buildings will provide for additional space 
per pupil. Statistics compiled by the Phila- 
delphia Board of Education show that of 
the more than 350 school buildings, there 
are about 168 which fall short of the stand- 
ard requirements of 30 sq. ft. of floor 
space to each pupil. In some cases it has 
been shown that the space per pupil is 
less than i sq. ft. 

Austin, Minn. — At the first meeting of 
the new City Council, a petition signed by 
252 of the prominent business and profes- 
sional men of the city was presented, ask- 
ing for the installation of a central heating 
plant in connection with the local munici- 
pal water and electric plant. 

Youngstown, O. — A series of tests on 
heat radiators for passenger cars is now 
being carried on by the engineering de- 
partment of the Pennsylvania State Col- 
lege under the direction of Prof. A. J. 
Wood. The Pennsylvania Railroad and 
the Safety Car Heating & Lighting Co. 
have indicated their intention of awaiting 
the result of these tests before going 
further with the system that they now 
have imder way. 

Duluth, Minn. — The Virginia Plumbing 
& Heating Co. has commenced work on the 
extension of the municipal heating plant 
from Jones and Forest streets to the new 
school building. Six carloads of material 
have arrived which will be used in tne 
work. 

St. Louis, Mo. — A strike is in progress 
on the Laclede Gas Company's big build- 
ing, due to the fact that the contractor for 
the heating work, the John B. Hughes 
Heating Co., employed a number of steam 
fitters v.ho are members of the Interna- 
tional Association of Journeymen Steam- 
fitters. This led to a walkout of' the struc- 
tural steel men, concrete workers, plumb- 



ers, etc. The steamfitters have two asso- 
ciations in St. Louis, and the International 
Association is not affiliated with the local 
Building Trades Council. The trouble is 
similar to that which arose in Chicago last 
year, and is a continuation of the fac- 
tional war between the International Asso- 
ciation of Journeymen Steamfitters and the 
United Association of Plumbers and 
Steamfitters, which is attempting to absorb 
the International Association. The build- 
ing affected is one of the largest in the 
city. Edward W. Leonard, of Chicago, 
general organizer of the United Associa- 
tion, is conducting the strike. 

Youngstown, O. — At the request of the 
Mahoning County Medical Society, City 
Solicitor Jenkins is preparing an ordinance 
providing for a minimum amount of air 
space in tenement rooms per occupant. The 
local medical men, basing their calcula- 
tions on the laws adopted in Columbus, 
Milwaukee and other cities, declare that 
there should be not less than 400 cu. ft. ot 
air space for each adult and 200 cu. ft. for 
each child occupant of a tenement room. 

Stratford, Can, — The City Council has 
received a petition from A. C. McLeod of 
the McLeod Millino- Company for a fran- 
chise for a central steam heating system. 
The company intends to enlarge its flour 
mill and, in connection therewith, to sup- 
ply steam for heating purposes to the busi- 
ness section of the city. 

Iowa City, la. — Condemnation proceed- 
ings will be instituted by the State Board 
of Education to secure ground for the new 
hospital heating plant, which will be lo- 
cated on the east side of Gilbert Street. 
The plant will renresent the farthest east- 
ward extension of the university grounds. 
With this purchase the universitj' will own 
land in eight blocks east and west. 

Richmond, Ind. — A petition for a cen- 
tral station heating franchise has been pre- 
sented to the Richmond Board of Public 
Works by Byram Robbins, attorney, repre- 
senting, it is reported, a large corporation. 
The Mayor has appointed City Attorney 
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Gardner and Engineer Fred R. Charles to 
investigate the proposition and report. 

Smoke Inspection Day for Des Moines, 
la., will be named in the near future by 
Mayor James R. Hanna, when the smoke 
abatement commission will visit the heat- 
ing plants in the city. A committee rep- 
resenting owners of large heating plants 
in Des Moines will be invited to accom- 
pany the commission. Owners of heating 
plants in the city are being notified by 
Harry McNutt, smoke inspector, that plans 
for installation of smoke consuming devices 
must be filed and approved by the smoke 
department before June 15, as after that 
date all violators of the smoke abatement 
ordinance will be prosecuted. Six devices 
have the approval of the department for 
high-pressure plants and ten devices for 
low-pressure plants. 

Oshkosh, Wis. — The Berlin Public Ser- 
vice Company, which operates an electric 
light and heating plant at Berlin, has ac- 
quired the pronerty of the Berlin Gas Co. 
and the corporations w-ill be consolidated. 
Charles W. Radford and John Challoner, 
it is stated, were the owners of the gas 
company. 

American Society of Engineer Drafts- 
men, at its regular monthly meeting in the 
Engineering Societies Building, May 16, 
were favored with a lecture on "Practical 
Applications of the Slide Rule." 

First Annual Report of the Director of 
the Bureau of Mines has been published. 
It contains, among other things, details of 
the bureau's fuel investigations, including 
inspection of Government fuel purchases, 
steaming tests, combustion experiments, 
weathering and spontaneous combustion of 
coal, lignite and peat investigations, physi- 
cal investigations relating to fuels, work 
of the chemical laboratories, etc. The re- 
port takes up fifty-seven pages. 

American Institute of Metals, the new 
title of the American Brass Founders' As- 
sociation, will hold its annual convention 
in Buffalo during the week commencing 
Septernber 22,. Headquarters will be at the 
Hotel Iroquois. 

Hudson County (N. J.) Association of 
Master Steam and Hot Water Fitters ef- 



fected a temporary organization at a meet- 
ing held in Jersey City, April 25, with 
E. W. Moore as president and James P. 
McLaughlin, secretary. 

Milwaukee, Wis. — The suggestion of a 
city ordinance requiring that every room 
in a building inhabited by persons shall 
have at least one window with a certain 
amount of glass and the upper section of 
which shall open, has been made by the 
Anti-Tuberculosis Society of Milwaukee, 
as the result of a report submitted to the 
society by Miss Harper, a trained nurse, 
who has been making an investigation of 
the city's housing conditions. 

Fort Dodge (la.) Light & Power Co. 
has submitted to the City Council a tenta- 
tive ordinance setting forth the conditions 
under which the plant and mains for the 
proposed new central station heating sys- 
tem shall be built and operated. The life 
of the ordinance is given as 25 years. The 
matter of rates is left open. The company 
reserves the right to establish rules as to 
the manner and extent of fittings in build- 
ings with proper pipe for the distribution 
of heat, provided no consumer be required 
to install more pipe than enough to main- 
tain y2° F. in weather 10° F. below zero, 
with steam at i lb. pressure. Heat shall be 
furnished from October I to June i fol- 
lowing whenever the temperature shall be 
6^° F. or lower. Heat shall be sold by 
meter measurement to consumers in dis- 
trict served by company unless consumer 
requests heat shall be measured by square 
feet of radiation. The company shall fur- 
nish heat to any applying consumer and 
extend its system of mains provided con- 
sumer shall contract for five years to take 
$400 worth of heat annually for every 300 
ft. of main laid, provided distance from 
plant is not so great that condemnation 
will be excessive. The plant must be of 
sufficient capacity to heat 100 buildings. 

Melvern F. Thomas has resigned from 
the R. P. Bolton Co., New York, consult- 
ing engineers, to become associated with 
James McAlear, Fisher Building, Chicago, 
in the same field of consulting engineering. 
He will make his headquarters in Chicago. 

Hastings, Neb. — A new corporation, to 
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be known as the Hastings Heat & Power 
Co., has presented a petition to the L-ity 
Council of Hastings for a 20-year franchise 
for a central station heating and power plant, 
to be built during the coming summer. The 
incorporators are Karl Kauf, George Ty- 
ler, C. G. Wallace, A. L. Clarke and Wil- 
liam M. Button. Mr. Dutton is the presi- 
dent of the new company. It is proposed 
to lay steam pipes in the alley between 
First and Second streets, running from St. 
Joe west to Barlington, and in the alley 
between Second and Third streets. It is 
planned also to take in that part of the 
city including the high school, Y. M. C. A. 
building and courthouse. 

N — ♦ 

Manufacturers' Notes. 

Beard & Beard, Reading, Pa., announce 
that they are now the sole manufacturers 
and distributors of the line of Sunshine 
steam and hot-water boilers, formerly 
manufactured by Orr, Painter & Co. S. H. 
Beard was long identified with the manu- 
facture of the Sunshine line. 

Alonzo H. Magee Co., 106 Beekman St.. 
New York, has failed, witth liabilities of 
$61,000 and assets of $5,000. The company 
was incorporated in 1905 with a capital 
stock of $30,000, to manufacture air valves 
and other heating and plumbing specialties. 
The capital stock was later increased to 
$7=;.ooo. The business will be continued 
for the present by the receiver, A. Leo 
Everett. 

Chamberlin Metal Weather Strip Co., 
Detroit, Mich., has moved its New York 
City branch to new quarters at Fourth 
Avenue and 31st Street. The company has 
opened a branch office in Des Moines, la., 
under the management of H. W. Reed. 

McCrum-Howell Co. receivers have 
made a preliminary report of the financial 
condition of the company, as of March 14, 
showing assets, including'- patents, rights, 
good will. etc.. amounting to $2,662,957, of 
which $25,920 is cash, $650,607 accounts re- 
ceivable, and $668,577 inventories. The 
plants and investments are placed at $1,- 
181,007. Liabilities, including bills paya- 
ble, claims of merchandise creditors amount 
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to $2,250,663. Manufacturing instructions 
were issued by the receivers on April 23 
to the boiler, radiator and enamelwaref 
plants at Norwich, Conn., and Uniontown, 
Pa., to resume full capacity as the re- 
ceivers, it was stated, had in hand a full 
volume of orders. 

Mackay Mfg. Co., New York, has moved 
to new quarters at 234 Water Street, in the 
building formerly occupied by the Rich- 
ardson & Bojmton Co. The company manu- 
factures the Manhattan line of steam and 
hot water boilers and radiators, which are 
displayed in the company's showroom on 
the ground floor, the upper floors being de- 
voted to executive offices and storerooms. 
The company's new factory at Manasquam, 
N. J., comprises ten acres of ground and 
four acres of floor space. 

Frank L., Patterson Co., 26 Cortlandt 
St., New York, announces that among 
the high-class apartment houses nearing 
completion in New York, which will 
have hot water satisfaction for their 
tenants furnished by Patterson plumb- 
ers' tank heaters, are The Baierford, 
Prince Monaco, Feora Villa, The West 
End, The Sound View, The Regnor, 
The Lucania and The Rexor. 



New Incorporations. 
Utah Plumbing & Heating Co., Salt 
Lake City, Utah, capital $5,000. Presi- 
dent and Treasurer, Otto E. Mosko: 
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Vice-President. John H. Osborne; Sec- 
retarj', W. F. Albright. 

Charles C. Breyer Co., Chicago, capital 
$5,000. Incorporators — Charles C. Breyer, 
William Breyer and Charles C. Breyer. Jr. 

Central Heating Co., Milwaukee, Wis., 
capital Sioo.ooo. Incorporators — William 
F. Adams, J. Gilbert Hardgrove and S. J. 
McMahon. The company will furnish heat 
and power for public use. 

Wisconsin Installing Co., Milwaukee, 
Wis., capital $12,000. to install furnaces and 
heating devices. Incorporators — Charles H. 
Howleson, Ransom Bailey and Charles G. 
Woolcock. 

Garwood Gas Lamp & Heater Co., Can- 
ton. O., capital $50,000. Incorporators — 

C. R. Welch, A. M. McCarthy, Homer E. 
Black. G. A. Leonard and C. B. McClin- 
tock. 

Chicago Duplex Ventilating Co., Chi- 
cago. 111., capital $20,000. to manufacture 
automatic ventilators. Incorporators — Roy 

D. Keehn. George C. Bliss and IsltWz. J. 
Phelps. 

Emmert Hardware & Cornice Co., St. 
Louis, capital $15,000. to conduct a heating, 
plumbing and cornice business. Incorpora- 
tors — William T. Emmert. Annie ]M. Em- 
mert and Henry Warning. 

Boyland & Co., Virginia, Minn., capital 
$25,000. to conduct a heating and plumbing 
business. Incorporators — M. Bovland. H. 
Bovland and T. P. Boyle, of Eveleth, Minn. 



Noble Milne Co., Pittsfield, Mass., cap- 
ital $20,000, to conduct a heating and 
plumbing business. Directors — J. Wesley 
Noble, Charles W. Noble and William 
Milne. 

American Heating & Construction Co., 
Los Angeles, Cal. capital $200,000. Incor- 
porators — Henry H. Mumford, S. Lydia 
Edmunds, James C. Mclnturff, Richard F. 
Geardt and Albert Glass. 

E. J. Claffey Co., Chicago, capital $2,- 
500, to manufacture and deal in heating, 
plumbing and gas fitting plants and equip- 
ment. Incorporators — E. J. Claffev, C. F. 
Claffey and T. B. Claffey, Jr. 



Business Changes. 

Ohio Heating Co., Columbus, O., which 
will manufacture furnaces and steam heat- 
ing apparatus at 694 Mt. Vernon Avenue, 
is practically ready to commenced opera- 
tions. C. M. Buller, president of the com- 
pany, recently disposed of his interests in 
the Weaver Heating Co., of that city, to 
W. D. Weaver. 

West End Plumbing & Heating Co., 
Utica, N. v., has been organized to take 
over the business of Carney Bros. Co., at 
Columbia and Schuyler streets. The mem- 
bers of the new concern are John J. Rossi- 
ter, John Spohn and Edward A. Carney. 

Western Heat Regulation Co., Chicago, 
111., is the new name of the Western Heat- 
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ing Co. The company has taken new 
quarters in the Monadnock Building. 

E. S. Gregory Plumbing Co., Rockford, 
III., one of the oldest heating and plumbing 
contracting firms in the city, has been dis- 
solved, as a result of the death of Edward 
S. Gregory. 

Nashville Gas & Heating Co., Nashville, 
Tenn., has increased its capital stock from 
$100,000 to $3,100,000. The new capital 
will be used to acquire the stock of the 
Nashville Gas Co. 

Kupper & Wichman, Davenport, la., 
have started a heating contracting business 
at 1442 West Seventh St.. Davenport. The 
principals nre Benjamin Wichmann, an ex- 
perieitced furnace man, and John Kupper, 
of Walcott. 

Sterling Vacuum Cleaner Co., Worces- 
ter, Mass., has opened quarters in the Baker 
Building at 86 Foster St., for the sale of a 
new vacuum cleaner. Frederick H. Fisher, 
of Hartford, Conn., is president and treas- 
urer. 



Contracts Awarded. 

Mueller Co., Milwaukee, Wis., heating 
and ventilating State Capitol at Madison 
for $16,770. Other contracts for work on 
the Capitol amount to $380,683. 

Columbus Heating & Ventilating Co., 
Columbus, O., heating Sidney High School 
building. F. L. Packard is architect. 

Kauffman Heating & Engineering Co., 
St. Louis, Mo., heating Bondurant Hospital 
on Seventh Street, St. Louis, for $3,595- 

E. Keeley & Co., Chicago, heating plant 
for the Lincoln State school and colonv at 
Springfield, III. for $19,286. 

American Warming & Ventilating Co., 
Toledo, O., heating Stroher School for $4,- 
500. 

La Velle & Hogan, Sioux City, Neb., 
heating St. Catherine's Academy at Jack- 
son, Neb., for $4,060. 

I. D. Moore & Co., Tifton, Ga., heating 
and plumbing new dormitory building for 
the South Georgia Normal and Agricul- 
tural College at Valdosta, Ga. 

George McGhan & Son, Valdosta, Ga., 
heating and plumbing county jail at that 
place for $/i,3;o. 

W. T. Delahunty & Co., Decatur, 111., 
heating new courthouse at Mt. Pleasant, 
la., for $4,740. 

P. A. Sweeney, Salem, Mass., heating 
and ventilating and plumbing Saltonstall 
School at that place for $6,559. Other bids 
were: F. A. Wendell, $7,437, and John F. 
Cabeen, $7,371. 

Pacific Blower pc Heating Co., San 
Francisco, Cal, heating and ventilating high 
school at Corning, Cal., for $5,000; also 
heating and ventilating Union High School 
at La Grande, Cal.. for $3,000. 

Munger & Munger, Pasadena, Cal., 
heating and ventilating Polytechnic High 
School at San Diego, Cal., for $17,000. 

J. A. Doraghty, Ottawa, 111., heating 
St. Stephen's Convent School at Streator, 
fHIll.. for $4,464. 



C. E. Thomas, Richmond, Cal., heating 

new Tenth Street school at that place for 

$7,879. 
Abrahamson & DeGear, San Francisco, 

Cal., heating new Richmond Avenue school. 

Mangrum & Otter, San Francisco, Cal., 
steam heating and ventilating First Church 
of Christ, Scientist, at California and 
Franklin streets, for $4,373. 

John O'Hare Co. Clarksburg, W. Va., 
heating, plumbing and lighting systems for 
the ten-story Union Bank Building. A 
vacuum steam heating system will be in- 
stalled. 

Fall River Steam & Gas Pipe Co., Fall 
River, Mass., steam heating Greene Build- 
ing on Pleasant Street. 

Latourette & Fiscal Co., Sacramento, 
Cal., heating Frommer Building at that 
place for $2,797. 

E. D. Hough, Los Angeles, Cal., heating 
and ventilating Y. M. C. A. Building at 
San Bernardino, Cal., for $4,100; the 
plumbing and vacuum cleaning contracts 
went to the San Bernardino Hardware Co. 
at its bid of $2,857. 

C. A. Albee Plumbing Co., Springfield, 
Mass., steam heating Buckingham School 
at that place for $3,588. 

John G. Sutton Co., San Francisco, Cal., 
steam heating, plumbing and gas fitting 
four-story Olcovich Building at Polk and 
Pine streets for $5,300. 

♦ 

Business Chances. 

Washington, D. C. — Sealed proposals 
will be received at the office of the Super- 
vising Architect, Treasury Department, for 
the following-named work : 

Until June 21, 1912, for' the installation 
of a heating and ventilating apparatus, etc., 
for the United States Post Office and Court 
House Building at Charleston, W. Va. 

Until June 25. 1912, for the construction, 
including plumbing, gas piping, heating ap- 
paratus, electric conduits and wiring, etc., 
of the United btates Post Office at Mans- 
field, O. 

Until June 27, 1912, for the extension, 
remodeling, etc., including plumbing, gas 
fitting, heating apparatus, etc., of the 
United States Post Office at Chester, Pa. 

Until July i, 1912, for the construction, 
including plumbing, gas piping, heating ap- 
paratus, etc., of the United States Post 
Office at Newark, O. 

Until June 29, 1912, for the construo- 
tion including plumbing, gas piping, 
heating apparatus, etc., for the United 
States Post Office at Austin, Tex. 

Ontil July 8, 1912, for the construc- 
tion including plumbing, gas piping, 
heating apparatus, etc.. of the extension, 
remodeling, etc., of the United States 
Post Office at Portsmouth. O. 

.Until July 9, 1912, for the extension, 
remodeling, etc., including plumbing, 
gas piping, heating apparatus, etc., ot 
the Ignited States Post Office at Evans- 
ton, 111. 

Until July 10, 1912, for the extension, 
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remodeling, etc., including plumbing, 
gas piping, heating apparatus, etc., of 
the United States Post Office at Lan- 
sing, Alich. 

Until July 30, 1912, for the construc- 
tion complete, including plumbing, gas 
piping, heating apparatus, etc., of the 
United States Post Office at Billings, 
Alont. 

Des Moines, la. — In the report of the 
secretary of the board of managers of the 
Home for the Aged in Des Moines, one of 
the immediate needs of the institution is 
stated to be a new heating plant. 

Bay City, Texas. — Estimates are being 
prepared for a central steam heating plant 
for the public schools of the city. 

Rock Island, 111. — Lewis & Kitchen of 
Chicago, are drawing final plans for the 
new central heating plant to heat the new 
Industrial Arts Building, the high school 
and the Lincoln School in Rock Island. 



Norwich Plumbing Supply House, 

55-57 West Main St., Norwich, Conn., 
Elkin Smith, proprietor, is a new firm 
dealing in heating, plumbing and tin- 
smiths' supplies. The company states 
that it will be nleased to receive cata- 
logues from manufacturers of mill sup- 
plies, steam fitters' and tinsmiths' sup- 
plies, and plumbing supplies and fix- 
tures. 



Trade Literature. 

Richardson Boilers, v/ith 50-in. grates, 
for large work, are illustrated and de- 
scribed in a 4-page circular, devoted to 
this latest addition to the line of boilers 
made by the Richardson & Boynton Co., 
New York. This boiler is, in many 
waj's, the most notable addition to the 
company's already large line of cast-iron 
sectional heaters. It has a large amount 
of heating surface exposed to the action 
of the fire, being especially designed to 
raise the temperature of the water 
quickly and to generate steam with 
economy of fuel. The boiler is of similar 
design and construction to the com- 
pany's well-known 25-35-42 series, and is 
made in half sections for convenience in 
erecting. It has an ample smoke-box, 
with sliding damper and check-draft 
damper, and has also a yoke connection 
at the back, which is furnished with the 
boiler, so that both halves of the boiler 
may be drained equally. Cored openings 
are furnished in the rear section, so that 
a coil can be placed in the fire-box 
for heating water'for domestic purposes. 
The folder includes ratings and dimen- 
sions for five sizes, with capacities rang- 
ing from 5,000 to 9,000 sq. ft. for^ direct 
steam and from 8,250 to 14,850 for 
water. 

Our Hat's in the Ring is fhc title of a 
clever folder expressing a challenge on 
the part of the A. Wyckoff & Son 
Co., Elmira, N. Y, to any one to prove 
that the company's improved cypress 



steam-pipe casing is not superior to all 
other casings on the market to-day. The 
use of cj'press was lately adopted in the 
construction of this covering, being de- 
scribed as the only wood that is not 
affected bj^ the changing wet and dry 
conditions which exist in a steam-pipe 
trench, as against white pine and tam- 
arack, which, it is stated, will rot if not 
ahvays wet or always dry. 

"Central Station Heating; or, Conserv- 
ing the Heat Unit," a paper read by J. 
A. Bendure before the Wisconsin En- 
gineering Association, at Madison, Wis., 
February 13-15, 1912, has been reprinted 
by the American District Steam Co., 
No. Tonawanda, N. Y., and is being sent 
out as the company's Bulletin 125. In 
considering the factors connected with 
the laying out of an underground dis- 
tribution for steam heating, the writer 
says: 

"The amount of space to be heated 
in each block, the factor of maximum 
demand and the proportioning of the 
sizes of main supply and branches to 
give the required amount of steam at 
periods of maximum demand, and of suf- 
ficient capacity to furnish at least a pres- 
sure of 1 lb. at the service valve of each 
customer with 5 lbs. pressure at the 
power house. 

"Care as to the kind of insulation to 
be emplo3'ed and its protection from 
all the elements that are found in the 
soil below the surface of the streets, 
multiplied by the numerous gas, water 
and sewer lines with their attendant 
leakage where they run parallel to, or 
across the steam mains aind service lines. 

"The method of installation and its 
protection must be of such a character 
that settlement of the trench or the 
pressure of the earth will not cause the 
pipe to become out of level or align- 
ment, as the pipe must have easy move- 
ment between expansion devices or else 
undue strain on such devices will cause 
breaks and leaks. The outer covering 
must also be of such a nature that ex- 
pansion and contraction of the pipe 
within and the changes of temperature 
between that of the earth and the pipe 
itself will have no bad effect on the 
material used, otherwise cracks at the 
joints if it be tile, or concrete, permit- 
ting the circulation of air and seepage 
of water, not only causing excess con- 
densation within the main itself, but a 
r>pid deterioration of the pipe." 

On this point the writer states that 
after more than 30 years of trial and 
with a record of 90 per cent, of all the 
central station plants in existence to its 
white pine or wood log has been found 
to be by far the best class of insulation 
and protection to underground steam 
mains. Special emphasis is laid on the 
importance of care in construction, even 
at a high cost, in order to prevent un- 
due condensation, losses later on, as as 
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Giving you all necessary infor- 
mation about Mueller Reducing 
and Regulating Valves for 
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Water, steam, oil, gas, air, carbonic, 
acetylene, oxygen gas, etc. The line 
is complete. Take your special prob- 
lems up with our experts. They will 
solve them for you. 

H. MUELLER MFG. CO. 
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NEW YORK CITY 
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PRESSURE REGULATORS 
FOR STEAM HEATING 



A very sensitive and reliable regulator for 
purposes designed. It is a high grade low 
pressure regulator. Superior to other makes 
in construction and workmanship. Has no 
weights or close fitting pistons and is 
easily adjusted to pressure desired 
-between zero and 15 pounds. 

Made in sizes 
inch. Smaller sizes 2-inch and 
under, are fitted with brass 
bodies ; larger sizes have 
iron bodies, compos i 
tion mounted and ^ A 
composition re- 
newable seats. 




Foster Classes "O" and "QW 

for Delivery Pressure 

1-15 Pounds 




Foster Engineering Co., Newark, N. J. 
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initial saving may very soon be used up 
in such losses. Size 6x9 in. (standard). 
Pp. 8. The company also prints, as 
Bulletin 126. "Confessions of an Engi- 
neer," by R. P. Warren. Size 6x9 in. 
(standard) Pp. 8. 

What We Dry is the title of a well 
illustrated booklet on dryers, just pub- 
lished bv the Ruggles-Coles Engineer- 



ing Co., 50 Church St., New York and 
McCormick Building, Chicago. It tells 
in a short, interesting way the reason 
why various materials are dried and 
gives the names of some of the promi- 
nent Ruggles-Coles dryer installations. 
It should prove of especial interest to 
those at all interested in the subject of 
drving. 



BOOKS ON HEATING AND VENTILATION 



Mechanical Equipment of Federal Buildings Under 
Control of the Treasury Department. By Nelson 
S. Thompson, chief mechanical and electrical en- 
ginesr, office of the supervising architect. Second 

^ edition, revised and enlarged. Contains the basic 
data used in tr;e design of"^the mechanical and elec- 
trical equipment of Federal buildings under the 
control of the Treasury Department. Also con- 
tains data for approxima^ng the cost of the vari- 
ous parts of the work. The book takes in heating 
and ventilation, plumbing, stationary and port- 
able vacuum cleaning plants, engines and gener- 
ators, motors and controlling apparatus, forced 
systems of hot water heating, commercial practice 
in facrory heating, etc., and other valuable data. 
Cloth, $2.00. 

Central Station Heating. By Byron T. Giftord. 
This work presents the most advanced practice 
in central station heating, both steam and hot 
water, and is an invaluable guide, not only to the 
engineer, but to municipalities and public service 
commissions where district heating is being, or 
will be, used. 208 pages, with 42 figures, includ- 
ing 50 pages of miscellaneous engineering data. 
Size 6 X 9 J2 in., bound in flexible leather. Price, 
$4.00. 

Mechanics of Heating and Ventilating. By Konrad 
Meier. Including a series of ten charts containing 
data relating to the flow of water, steam and air, 
collected by Mr. Meier during an experience of 26 
years in heating and ventilating work, both in this 
country and abroad. Each of the charts replaces 
a series of tables on the subiect, giving at a glance 
the result of a calculation from any combination 
of factors. 161 pages, illustrated, with ten large 
charts. Size 6x9 in. Price, $5.00. Separate 
sets of charts, printed on cloth, with lines in dif- 
ferent colors and mounted on boards. Single 
charts, $1.50. Sets of ten charts, $15.00. 

Heating and Ventilating Buildings, a standard 
manual for heating engineers and architects. By 
Prof. R. C. Carpenter. Fifth edition, largely re- 
written. 577 pages, 277 illustrations, 8vo, cloth, 
$4.00. 

Bbindbook for Heating and Ventilating Engineers. By 
Prof. James D. Hoffman and Benjamin F. Raber. 
The latest book on this subject. Unusually com- 
prehensive. 320 pages, with 45-page appendix. 
Size 4Kx6J4 in., bound in flexible leather. Price. 
$3.50. 

Questions and Answers on the Practice and Theory 
of Steam and Hot-Water Heating. By R. M. 
Starbuck. Illustrated. $1.00. 

Ventilation of Buildines. By William G. Snow and 
Thomas Nolan. 83 pages. Pocket size. Con- 
tains a statement of the general principles of ven- 
tilation and of their application to diflferent kinds 
of buildings. Boards, SOc. 

Steam Heating and Ventilation. By Wm. S. Monroe. 
Containing formulas and data valuable in the de- 
signing of heating and ventilating plants. Price, 
$2.00. 

SlB«m-Electric Power Plants. By Frank Koester. A 
practical treatise on the design of Central Light and 
Power Stations and their economical construction 
and operation. 473 pages. 340 ills. Price, $5.00- 



Light, Heat and Power in Buildings. By Alton D 
Adams, M. E. The purpose of this volume is to 
present in compact form the main facts on which 
selection of the sources of light, heat and power 
in buildings should be based. The problem is to 
de'ermine the kind of equipment that will yield 
the service required at the least cost. 12mo. 
Cloth, $1.00. 

Air-Conditioning. By G. B. Wilson. Being a short 
treatise on the humidiflcation, ventilation, cooiing 
and the hygiene of textile factories — especially 
with relation to those in the U. S. A. With fig- 
ures. 12mo. Illustrated. 143 pages. Price, $1.20. 

Practical Steam and Hot Water Heating. By Alfred 
G. King. Containing over 300 detailed illustra- 
tions. The book is a working manual for heating 
contractors, journeymen steam fitters, architects 
and builders. Describes various systems of heat- 
ing and ventilation and includes useful data and 
tables for estimating, installing and testing such 
systems. 8vo. 367 pages. Price, $3.00. 

Dean'd System of Greenhouse Heating, by steam or 
hot water, with formulas for obtaining different 
temperaturrs, by Mark IJean. Price, $2.00. 

Power, Heating and Ventilation. By Charles L. 
Hubbard, B.S., M.E. A treatise for designing and 
constructing engineers and architects. The whole 
subject of heating is covered, including the heating 
of large institutions with central plants. Space is 
also devoted to electrical matters connected with 
steam plants. 647 pages. Price, $5.00 (three 
volumes in one). 

Notes on Heating and Ventilation. By John R. 
Allen. 152 Pages. 34 illustrations. Siae, 4 V^x 
6yi in. One of the new books, brought quite up 
to date, and containing much information to guide 
the intelligent steam fitter in the installation and 
heating and ventilating apparatus. Cloth, $2.50. 

Steam Fitters' Computation and Price Book, abridged. 

By Mark Dean. Price, $2.50. 

The School House. Its Heating and Ventilation. 
By J. A. Moore. 204 pages, illustrated. $2.00. 

A Manual of Heating and Ventilation, for engineers 
and architects, embracing tables and formulas 
for dimensions of pipes for steam and hot-wate>r 
boilers, flues, etc. By F. Schumann. Second 
edition, revised and enlaiged. 12mo, $1.50. 

German Formulas and Tables for Heating and Ven- 
tilating Work, especially adapted for those who 
plan or erect heating apparatus. By Prof. J. H. 
Kinealy. Illustrated. Price, $1.00. 

Centrifugal Fans. By J. H. Kinealy. A theoretical 
and practical treatise on fans for moving air ia 
large quantities at comparatively low pressurea. 
206 pages. 39 diagrams. Full limp leather pock- 
etbook round corners, gilt edges. Price, $5.00, 

The Principles of Heating. By William G. Snow. 
/ A practical and comprehensive treatise on Applied 
Theory in Heating. 161 pages. 42 illustrations. 
38 tables. Size, 6x9 in. Cloth, $2.00. 
Modern Sanitary Plumbing, Steam and Hot Wateir. 
By James J. Lawler. 400 pages. 228 illustra 
tions. Size, 6x9 in. This is the latest edition of 
Mr. Lawler's well-known work on this subject - 
Price, $5.00. 
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Heating and Ventilation of the Little Theatre 

AIR SUPPLY FOR 283 PERSONS IN PRACTICALLY AN HERMETICALLY SEALED ROOM 



As good an example of an hermet- 
ically sealed room as could easily be 
found is the auditorium of the Lit- 
tle Theatre, at 240 West Forty-fourth 
Street, New York. The room is en- 
tirely without windows or exposed 
wall or ceiling surface of any kind, 
and, when the audience is seated and 
the doors closed, there is almost no 
source of air supply other than that 
furnished bv the mechanical system 
of ventilation with which the theatre 
is equipped. 

Aside from the architectural feat- 
ures of this unique playhouse, which 
are noteworthy even among New 
York's many fine types of theatre 
buildings, the Little Theatre typifies a 
development of design that is coming 
more and more into favor for this 
class of buildings ; namely, compact- 
ness, small seating area and drawing 
room eilects designed to bring the 
auditors into closer touch with each 
other and with the players. There are 
no boxes or balconies, for instance, 
and the height of the ceiling is but 26 
ft. above the floor. The whole area 
of the auditorium is 2,260 sq. ft., 
which makes the total air space 59.000 
cu. ft. 

The theatre contains 283 seats, 
which, under the conditions stated, 
ofifers a simple but interesting prob- 



lem for the maintenance o.f a sufficient 
supply of fresh air. Owing to the 
absence of wall, glass or ceiling heat 
losses, the problem resolved itself in- 




THE LITTLE THEATRE, NEW YORK. 

to a matter of keeping the tempera- 
ture down rather than up while main- 
taining the air at a sufficient degree 
of purity. To accomplish these two 
objects, it was found necessary to 
figure on raising the temperature of 
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the incoming air to a point not over 
65° F. in order to keep the room 
temperature at 72° F. This raises an 
interesting question as to whether in- 
teriors of this sort could not be so 
built with reference to tightness and 
exposed surface that it would never 
be necessary to heat the air Supply 
above 60° or 70°, a feat that would 
go far towards meeting the points 
raised by modern critics of ventila- 
tion methods whose principal objec- 
tion to ]:)resent practice lies in the 
''overheating" of the air supply. 



neers were not sufificient to permit of 
the installation of an elaborate design. 
The system is notable principally as 
showing the economies effected in 
producing mechanical ventilation to 
meet the essential requirements of the 
building at a minimum cost. 

One of these economies- is to be 
seen in the basement plan. The Little 
Theatre was built on the site of a 
number of private dwellings. Some 
of the basement walls were left stand- 
ing and these were utilized to pro- 
vide plenum chambers for the air sup- 




auditorium OF THE LITTLE THEATRE. NEW YORK, LOOKLNG FROM THE STAGE. 



Inasmuch as the incoming air in 
the auditorium is admitted directly 
beneath the seats, it is not desirable 
to lower the temperature of the air 
supply below 65° owing to the liabil- 
ity of causing discomfort to the audi- 
ence. 

It should l)e stated in connection 
with the plans for iieating and ven- 
tilating this building that the funds 
at the disposal of the designing engi- 



ply. In addition, openings, cut at 
jjoints along the upper parts of the 
walls, serve as air outlets to such 
roiims as the lounging room and to 
points underneath the stage. A hung 
ceiling directly below the floor of the 
auditorium contains the exhaust ducts 
from these rooms and the ducts are 
carried through the plenum chamber 
to the exhaust shaft as shown. 

As stated, the air for the auditor- 
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ium is admitted through individual 
outlets underneath the seats. Each 
of of these outlets is capped with 
a Knowles mushroom ventilator hav- 
ing an inside diameter of 4^ in., 
which serves both to regulate and dif- 
fuse the flow of air. 
The outgoing air 



is exhausted 



The system used is low pressure 
steam and, in addition to the indi- 
rect air supply system for the auditor- 
ium, there are 32 direct radiators and 
coils located in the lobby and other 
parts of the building, having a total 
of 1,500 sq. ft. of heating surface. A 
Mills cast-iron sectional steam boiler, 




TEA ROOM IX LITTLE THEATRE. NEW YORK, DIiRECTLY BELOW VESTIBULE AXD 

PART OF AUDITORIUM. 



through openings in the ornamental 
cornice at the ceiling, passing 
thence to the space directlv above the 
auditorium. Here the original 
building plans called for box steel 
girders which would have divided the 
space into separate compartments. At 
the suggestion of the engineers, lat- 
ticed steel girders were substituted, 
making one large compartment of this 
space, permitted it to be utilized as an 
exhaust air chamber. With this ar- 
rangement connection is made to the 
exhaust shaft through a single open- 
ing. The exhaust shaft, as will be 
seen, runs to the roof where the air 
is drawn out by means of a Black- 
man exhaust fan. 



having a rated capacity of 8,400 sq. ft. 
of radiation was installed. The ad- 
ditional capacity, takes care of the 
tempering coil for the auditorium 
air supply. The blower in the 
basement is a full-housed Sturte- 
vant steel plate centrifugal fan 
having a blast wheel 54-in. in diam- 
eter. The fan is rated to deliver 11,- 
500 cu. ft. of air per minute when 
operated at 290 R. P. M. The tem- 
pering coil is of the Sturtgvant miter 
tyne, made up of six 2-row sections, 
3 ft. high by 8 ft. long, containing 
a total of 1.800 lineal feet of 1-in. 
pipe.- 

A Sturtevant ventilating set is al- 
so installed in the ladies' toilet room 
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on the first floor, consisting of a fan 
with direct-connected motor opera- 
ting at 1,150 R. P. M. 

The exhaust fan on the roof is of 
the Blackman type, 42 in. in diam- 
eter. Both the supply and exhaust 
fans are operated by Garwood electric 
motors. The motor for the centrif- 
ugal fan has a capacity of 5 H. P. at 
a maximum speed of 290 R. P. M. 
while the disc fan motor is of 2 H. P. 
capacity, at a maximum speed of 450 
iR. P. M. The motors are designed 
for armature control and are pro- 
vided with Cutler-Hammer regulating 
devices, allowing the motors to be op- 
erated at variable speeds ranging from 
one-half to full speed. 

The cold air supply for the build- 
ing enters through the side of a hous- 



ing on the roof, provided with 24 oz. 
copper louvres. This housing has 
hinged doors over the opening of 24- 
oz. copper, with latches and attach- 
ments to hold them open or closed as 
desired. The disc fan discharge out- 
let in the wall of the fan room is pro- 
tected by a 24-oz. copper hood, with 
doors similar to those for the fresh 
air intake housing. 

The exhaust air flue from the 
ladies' toilet room is carried up sepa- 
rately. 

The architects of the Little The- 
atre are Harry Creighton Ingalls and 
F. Burrall Hoffman, Jr. The heating 
and ventilating system was designed 
and installed by George A. Suter & 
Co., New York, who were recently 
succeeded bv the Child & Scott Co, 



Sectional Steam Heating in Chicago 

By S. Morgan Bushnell. 



With the growth of the central sta- 
tion lighting and power business in 
Chicago, and the consequent develop- 
ment of great power stations, there 
came about a gradual increase in the 
size of the buildings served by the 
lighting company. As these larger 
buildings, one by one, began to use 
central station service for light and 
power, there arose a demand for a 
company which would complete the 
cycle by providing for the heating of 
buildings, thus enabling owners to buy 
the three forms of energy required in 
the operation of a building, namely, 
heat, light and mechanical power. To 
supply this need a company was or- 
ganized in Chicago in 1900, called the 
Illinois Maintenance Company. 

OPERATES BOILER PLANTS ALREADY 
INSTALLED- IX BUILDINGS. 

This company has operated on a 
scheme somewhat diverse from that 
followed by the majority of steam 
heating companies. It has installed 
no plants of its own and, with one 

♦Read before the National District Heating 
Association, at Detroit, Mich., June 27, 1912. 



or two exceptions, has installed no 
boilers. It simply contracts to oper- 
ate boiler plants already installed in 
buildings, so as to furnish steam for 
heating and other purposes. This 
scheme at first sight might seem like 
a radical departure from the ideas 
thus far entertained by the steam 
heating companies. It might be 
thought that the central station idea 
was being lost sight of and that a 
policy of decentralization, rather than 
centralization, was being adopted. To 
a certain extent this is true, but it 
must be borne in mind that the con- 
ditions to be met in the central parts 
of larger cities are radically different 
from those in smaller towns. 



DIFFERENCE IN EFFICIENCY BETWEEN 
k5wER AND HOUSE HEATING BOILERS. 

The heating company in the smaller 
town. which conducts a house to house 
business has much in its favor. In 
the first place, there is a marked dif- 
ference in economy between the small 
heating boilers and the large heating 
boilers of from 300 to 500 H.P. found 
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in central stations. Careful tests which 
have been made on house-heating boil- 
ers of 25 H.P., under test conditions, 
show an average efficiency somewhere 
in the neighborhood of from 40 to 
50%. It is probable that under ordi- 
nary working conditions the percent- 
age would be even less, perhaps might 
fa;irly be assumed at 35%. There 
are a great many tests on large size 
boilers which show efficiencies run- 
ning between 70% and 80%. If we 
assume an average working efficiency 
on the larger sizes of boilers of 65%, 



ter grades of bituminous coal, the an- 
thracite costs fully 100% more. 

Multiplying these two factors to- 
gether, we find that the ordinary 
householder will pay four times as 
much money for a given amount of 
heat units produced in his boiler as 
the central station manager would 
have to pay for the same number of 
heat units. In such cases, therefore, 
there is a saving in central station 
operation which can offset a consider- 
able expense through fixed charges 
on investment, distributing losses, 'etc., 
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MAP OF LOOP SECTIOX OF CHICAGO, SHOWIXG HEATIXG PLAXTS OPERATED BY 

THE ILLIXOIS MAIXTEXAXCE CO. 



we would have right here a difference 
of nearly 100% between the pounds 
of steam per pound of coal secured in 
a large installation as compared with 
the results in a small househeating in- 
stallation. 

Furthermore, small residences and 
stores find it somewhat impracticable 
to burn soft coal and usually adopt 
anthracite on account of its compar- 
ative cleanliness, reduced danger from 
explosive gases, and the greater ease 
of controlling the fire. While there 
is not a very great difference in the 
amount of heat producing units con- 
tained in the anthracite and the bet- 



and still leave a margin of profit for 
the station. 

In the business centers of large 
cities like Chicago and New York, 
however, the conditions are very dif- 
ferent. The tall office buildings found 
in the downtown sections are equipped 
with boilers ranging from 100 to 400 
H. P. capacity. Their efficiency will 
probably average at least 55%. They 
are supplied in most cases with auto- 
matic furnaces which are adapted to 
the use of the cheaper grades of soft 
coal. The only advantage, therefore, 
to be gained from the coal standpoint 
would lie in the comparatively small 
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difference in efficiency, between the 
medium-size boiler and the very large 
boiler. But this is not all. While 
we have gained only a comparatively 
small amount in efficiency by the sub- 
stitution of central station boilers, the 
difficulties of steam transmission in a 
large city like Chicago, where the 
streets are already occupied with pipes 
and conduits for various other utili- 
ties, make the cost of transmitting the 
steam very high. 

LARGE STEAM GENERATING PLANT IN 
CHICAGO WOULD NOT BE PROFITABLE. 

From time to time estimates have 
been prepared on the cost of install- 
ing a large steam generating plant in 
Chicago, but thus far no one has seem- 
ed to be able to figure out enough 
profit from the operation of the larger 
plant to offset the heavy investment 
expenses that would be required. It 
has, therefore, been the policy of the 
steam company in Chicago to operate 
steam plants for only a very limited 
territory, using one set of boilers for 
a single building or for several ad- 
joining buildings. 

The accompanying sketch. Fig. 1, 
shows a map of the loop section of 
Chicago, and gives a fair idea of the 
various heating plants operated by 
the Illinois Maintenance Company. It 
will be noted that in a number of cases 
several buildings have been connected" 
to one set of boilers, while each build- 
ing — as a rule — retains its own boiler, 
or boilers, for use in case of emer- 
gency or in extremely cold weather. Al- 
though in some instances the company 
operates boiler plans for single build- 
ings, these contracts were taken with 
a view to combining the building with 
other buildings in the vicinity as soon 
as contracts could be negotiated. 

This company secures to a certain 
extent the same advantage in the em- 
ployment of labor that is obtained by 
a central plant. All the boiler plants 
are under the supervision of a first- 
class operating engineer, who em- 
ploys the men. This man. whose title 
is General Engineer, visits, all of the 
plants daily, watches the general up- 
keep and the hanrlling of the boilers 
by the men, and also keeps close ac- 



count of the consumption of coal. He 
has an assistant, who acts not only 
as assistant in visiting the plants, but 
also as an emergency man to assist 
in any plant that may be temporarily 
short-handed. This assistant also 
makes night inspections of the plants 
to see that the night engineers are as 
strict in the performance of their 
duties as the men on the day shifts. 

The entire operating department is 
under the charge of a superintendent, 
who reports directly to the manager 
of the company. It is the duty of the 
superintendent to keep a general su- 
pervision over all the plants, visiting 
them from time to time, and paying 
special attention to coa\ deliveries, 
so as to insure the proper amount 
and quality of coal in each plant. 

While the company patronizes the 
local coal companies in the city, it 
does not depend entirely upon them, 
but maintains an independent coal 
yard and supplies a large part of its 
coal from this source. The coal is 
bought by the carload and delivered 
from the team track, or from the stor- 
age pile maintained in the yard, di- 
rect to the plants. Fig. 2 is a view 
of the yard taken last April. 

CONTRACTS BEING CHANGED FROM FLAT 
RATES TO METER RATES. 

The company originally operated 
entirely on flat rate contracts, furnish- 
ing steam service to each building at 
a certain fixed price per year. This 
method of selling steam has been un- 
satisfactory, and the contracts are be- 
ing changed as fast as practicable to 
a meter basis. In the smaller build- 
ings one of the ordinary types of 
condensation meters is used, while 
in the larger buildings steam is mea- 
sured at high pressure by means of 
St. John meters. 

At first there was some difficulty in 
pei^suading customers to purchase 
steam on a meter basis, owing to their 
ignorance of the cost of steam and 
also of the amount of steam required. 
The company during this past year 
has prepared a printed form of con- 
tract which includes a sliding scale of 
rates for steam, and it has been very 
much easier to close contracts on a 
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meter basis since the adoption of the 
printed form. A number of contracts 
have been closed on a meter basis this 
last year, and one" large contract for 
a building containing upwards of 90,- 
000 sq. ft. of radiating surface has 
been signed up and the business taken 
on in the past month. 

METER RATES LOWER THAN IN NEW 
YORK AND OTHER LARGE CITIES, 

The rates charged by the company 
for steam are considerably lower than 
the meter rates in New York and 
other large cities. This is due mainly 
to the fact that the company has lit- 
tle or no investment costs on which to 
figure a return. 

LITTLE STEAM PIPING IN STREETS. 

Thus far there has been very little 
steam piping done in the streets, most 
of the work done up to the present 
time being to connect buildings on op- 
posite sides of a street or alley. _ As 
the field of the company's operations 
gradually extends, there will probably 
be a somewhat more elaborate system 
of street connections installed, the 
plan being to shut down some of the 
plants which are now running all sum- 
mer long, in order to cut down the 
cost of labor. 

The company found at first some 
prejudice on the part of customers 
against the idea of turning over their 
boiler plants to an outsider for opera- 
tion. This prejudice, however, has 
very largely disappeared, and some of 
the best architects in the city advise 
their clients to turn over their heating 
plants to the company for operation. 
The company has thus far been very 
fortunate in operating a number of 
plants without serious mishaps. ]More 
than fifty boilers are now in charge of 
the company, but probably less than 
half of these are in use at any one 
time, on account of the method of op- 
eration. 

The experience of the company in 
operating boiler plants has shown that 
the average steam plant in a store 
or office building is operated with con- 
siderable waste and that careful su- 
perintendence will show economies 
which, taken together, will amount to 



considerable. These economies, how- 
ever, are largely offset by waste on 
the part of a customer when steam 
is sold on a flat rate basis. 

BUSINESS GRADUALLY GETTING ON 
PROFITABLE BASIS. 

The operation of these plants has 
not thus far been financially success- 
ful. The line of work being a com- 
paratively new one, there were a great 
many things to be learned by experi- 
ence, both in handling the plants and 
in negotiating with customers. The 
net loss in operation, however, has 
been gradually reduced, and the out- 
look for the company appears to be 
more promising now than at any time 
since it was organized. 

Some one has called this system of 
heating "Heating from Decentralized 
Plants." This is true only to a very 
limited extent. The work of the 
company would more properly come 
as a division under the head of "Dis- 
trict Heating," only the districts are 
much smaller than those usually 
served from heating stations. It is 
expected, however, that as the plans 
of the company develop, some of these 
districts will be considerably enlarged 
and that from year to year additional 
buildings will contract for their heat- 
ing from these centers. 

For example, in the case of the In- 
surance Exchange Building on Jack- 
son Boulevard and Fifth Avenue there 
are now installed four 350 H.P. boil- 
ers. Space has been provided, how- 
ever, so that this installation can be 
considerably increased, if desired. 
The stack and breeching have been 
designed of a capacity for nearly 3,000 
H. P. Negotiations have already been 
entered into with some of the sur- 
rounding buildings to provide steam 
from this source, and as the company 
has a long term contract with the 
building, it will probably be able to 
connect other buildings to this center. 

x\nother typical plant is that of a 
large department stqre which, in ad- 
dition, supnlies steam for an adjoin- 
ing office building and two restau- 
rants. 

Under the present method of oper- 
ating, the heating company is more 
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in a position to negotiate for steam 
service than it would be if it had al- 
ready installed a very expensive plant 
and distributing system, which im- 
peratively demanded customers in or- 
der that It be maintained. It is natural 
that the customer would endeavor to 
secure his steam service as cheaply 
as possible, and, where the customer 
owns an independent plant already in 
operation, he is in a position to be 
somewhat independent in his negotia- 
tions* 

INSULATION DIFFICULT IN CHICAGO'S 
SOIL. 

The matter of running pipes under- 
ground has been quite a serious ques- 
tion in the operation of these plants. 
Apparently from the nature of Chi- 
cago soil some methods of installation 
which have given fairly satisfactory 
service in other cities deteriorate here 
very rapidly, and it has been found 
that in a very few years after the 
pipes have been installed there has 
been left nothing but the iron pipe 
and the concrete. The iron pipe also 
seems to be attacked more or less, 
either by acids or electrolysis, and in 
several cases it has been necessary to 
replace the pipe or to install a smaller 
pipe within the original pipe. 

A year ago the company installed 
an 8-in. pipe line. 300 ft. in length, 
connecting the boilers in the old Edi- 
son Building on Market Street to the 
boilers in the new office building erect- 
ed at Madison and Market Streets for 
the Chicago American and Chicago 
Examiner. Where the line crosses 
the street it was laid at an average 
depth of 9 ft. A tile sewer drain was 
first installed, in gravel, and over this 
w^as laid a bed of small rock and sand, 
to promote drainage. This was cov- 
ered by a bed of reinforced concrete, 
in which were imbedded roller bear- 
ings for the piping. The pipe was in- 
cased in a wrapping consisting of two 
thicknesses of 1-16 in. sheet asbestos 
paper. This was painted with spe- 
cial tar paint. A dead air space of 
1 in. intervenes between the asbestos 
covering and a paper felt conduit 1^ 
in. in thickness and lined on the in- 
terior with sheet tin. About this cov- 



ering were two layers of tar felt 
paper completely covering the line. 
This covering also was painted with 
special tar paint. Outside of this 
covering w'as a casing of reinforced 
concrete 3 ins. in thickness. 

The operation of the line thus far 
has been very successful. The steam 
service has been continuous without 
any interruption. No appreciable leaks 
have developed, and the loss through 
condensation in the transmission line 
has only amounted to 300 lbs. per 
hour. Inasmuch as the steam trans- 
mitted in cold weather is about 10,000 
lbs. per hour we have a fairly satis- 
factory percentage of efficiency in 
transmission. 

GROW^TII OF company's BUSINESS. 

When the heating company was 
first organized many were inclined to 
regard the plan as more or less im- 
practicable. Criticism was freely cir- 
culated against the little company, 
any many prophesied complete failure 
of the undertaking. In spite of op- 
position from engineers and others, 
the company has gone steadily for- 
ward ; and while its growth has been 
slow, there has been a gradual in- 
crease from year to year. During the 
past three or four years there have 
been many gratifying proofs of the 
growing appreciation of this service 
on the part of the public, the business 
of the company being to-day nearly 
twice what it was. three years ago. 

The first contracts made by the 
company were of comparatively short 
duration, the longest being for five 
years. Some of the more recent con- 
tracts entered into during i\\& past 
few years have covered a period of 
from ten to twenty years. This, of 
course, insures a more permanent ba- 
sis^ of operations in making combina- 
tions between adjacent plants. 

On referring to Fig. 1, showing the 
map of the loop district, it will be 
noted that the connected radiation 
amounts to less than 500,000 sq. ft. 
The steam service of the company, 
however, is considerably more exten- 
sive than this would indicate. ]\Iore 
than thirty elevators, ice machinery, 
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pumps, hot water heaters, and other 
apparatus give a summer load requir- 
ing a coal consumption of upwards of 
2,000 tons per month. In other words, 
nearly half the consumption of coal 
of the company is for other purposes 
than serving radiators. Expressing 
the steam demands on the company, 
therefore, in terms of radiation, we 
find that the steam requirements to 
be met are equivalent to over 800,000 
sq. ft. of radiation. 

The management feels that there is 
still room for a great deal of improve- 
ment, and also that there is still very 
much to learn. It is a question of con- 



siderable interest, as our large cities 
grow older and more compactly built 
up, as to what extent the theory of 
combination and co-operation will be 
applied to the production of heat, 
light and power in large buildings. 
As between the advocates of large 
central sources of supply and the ad- 
vocates of entirely decentralized oper- 
ation, it is possible that there may be 
some middle ground along the lines 
of which the greatest economy can 
be secured. It is in an effort to dis- 
cover this middle ground that the 
above scheme of operation is being 
gradually extended. 



A Taper Mill Heating St;stem 

an installation designed to prevent condensation on walls and under- 
side of roof. 

By W. E. Piper, C. E. 



The accompanying plans of the 
machine room and finishing room of 
the Lake Superior Paper Co., Ltd., 
Sault Ste. Alarie, Ont., illustrate the 
method adopted for heating the build- 
ing and at the same time preventing 
condensation on the walls and under- 
side of roof. 

The plant is composed of two build- 



ings. 



The building illustrated herewith 
contains the machine room and finish- 
ing room, with a basement under 
each. A train shed at the end is not 
heated. The length of the heated 
portion is 396 ft. 4 in. and the width 
is 170 ft. 8 ins. 

The problem to prevent condensa- 
tion on the walls and underside of 
roof is in connection with the heat- 
ing of the machine room. For this 
reason a large amount of air is blown 
horizontally from piping in the roof 
trusses. It will be noted that in the 
other rooms the direction of discharge 
is inclined toward the floor. 

The temperature to be maintained 
in zero weather and the respective 
air charges are as follows : 

Machine room, main floor. 70° 

F. 10 minute air change. 

^lachine room, basement, 60° 



F. 30 minute air change. 

Finishing room, main floor, 70° 

F. 20 minute air change. 

Finishing room, basement, 60° 

F. 30 minute air change. 

Two sets of apparatus are used, 
each as follows : 

The heater consists of five 4-row 
sections, 9 ft. 4 in. wide, 11 ft. 10 in. 
high, 3 ft. 9 in. total length of heater, 
containing a total capacity of 10,125 
ft. of 1-in. steam pipe. These are 
the regular ABC heater sections, 1-in. 
vertical pipe set in cast iron bases 
which have a longitudinal vertical 
partition separating the supply frorii 
the drip or return side. Whatever 
condensation collects on the supply 
side is drained to a "bleeder header" 
and trapped to the return line through 
a "bleeder loop" water seal. 

The fan is a special ABC steel 
plate blower with wheel 11 ft. diam- 
eter set three-quarter housed. The 
housing is 12 ft. 6 in. high above 
foundation, which is sunk 2 ft. 9 in. 
below the floor. The housing is 13 
ft. 8 in. long and 6 ft. wide. 

The fan capacity is 100,000 cu. ft. 
per minute at about 182 R. P. M. 

The engine is a horizontal side 
crank 12 in. by 16 in. Chandler and 
Taylor throttling governor engine, 



24 



THE HEATING AND VENTILATING MAGAZINE 



■^ 




O 

H 

S 
< 



H 
Eh 
m 

•J 

<! 
m 



O 
o 

ci 
H 
IX 

< 
IX 

11! 
O 

hH 

H 

Oh 

w. 



g 
Q 

& 

I— t 

K 

I— I 

I— I 

Q. 
•< 

h-t 

B 
o 
<: 

;z:* 
<J 
ij 

OU 
E- 

!z: 
la 

■< 

m 



THE HEATING AND VENTILATING MAGAZINE 



25 



,.9-OZI 



a3HS Nivax 



\ / 
\ 






<:> 



<■? 



■;■> 



^-7 



/ 
/ 

/ 



z 
o 
o 

QC 

z 

r 
in 

z 



\ 

< 

\ 



<■? 



^■.> 



\ 



<-> 



/ 
/ 
/ 




_3 



_a 




_3 



-3 



c-a 





c-a 



d-a 



CO 



CO 



(J^ 



Z 

o 
o 
q: 

u 

z 

X 

o 

< 

Z 



c-a 



c_b 



Clb — 



CO — 



e.b 



CO 



c«i 



CO 

V 



O 



z 
< 



ir 
o 
o 

-J 
u_ 



z 

< 

z 



CO 



o 

H 

I— I 

ei 

M 



O 
O 

OS 

cu 
a. 

« 
o 

I— t 

Pi 
H 

Oh 
& 

H 

►J 



z 



g 

s 

P 
< 

I— I 

o 

< 

eu 
o 
o 



«< 
S 



26 



THE HEATING AND VENTILATING MAGAZINE 




M^ 



;k 1 I 'A 



Section AA 

SECTION ON A -A, MAIN FLOOR PLAN. 




SECTION BB 



SECTION ON B-B, MAIN FLOOR PLAN. 



direct coupled to fan. The air pip- 
ing is shown in the cuts. 

In the machine room the construc- 
tion of roof trusses made it necessary 
to split the trunk line into two paral- 
lel lines each in a separate truss panel. 
This was considered less expensive 
than a single rectangular pipe which 
would have had to be fitted around 
the truss members. The cranes pre- 
vent any projection below the truss. 

The heating and ventilating sys- 
tems for both buildings arc of Amer- 
ican Blower Company make and the 
plant was built and installed under the 
supervision of George F. Hardy, New 
York. 



msk, 
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Concrete Radiators. 

A radiator for steam or hot water heat- 
ing constructed of concrete is predicted as 
the next step in the development of this 
form of heating apparatus. Concrete 
radiators are at present being expcrim.ented 
with in Germany with apparent success. 
1 

"Combustion of Coal in Relation to Boil- 
er Economy." By E. A. Uehling, president 
of the Uehling Instrument Co.,' Passaic, 
N. J., was one of the papers read at the 
recent meeting of the Ohio Society of Me- 
chanical, Electrical and Steam Engineers, 
in Pittsburg, May 16-18. 



Plans for the Mid-Summer Meeting in 
Detroit, July 11-12 

Additional details of the mid-summer 
meeting of the American Society of Heat- 
ing and Ventilating Engineers, at Detroit, 
Mich., July 11-12, include the following 
descriptive provisional titles of papers to be 
presented at that meeting: 

Removal of Refuse and Waste by Fans 
and Blowers. 

The Design of Brick Dryers. 

The Design of Mumidifying Apparatus. 

Experiences with Residence Humidifying 
Apparatus. 

Details of Heating and Ventilating a 
Alitten Factory. 

Details of Ventilation of a Dispensary. 

Tests of Heating and Ventilation, North- 
western University Buildings. 

TTie Time Element in Starting Heating 
Apparatus. 

Office Practice in Estimating Heating 
and Ventilation. 

Observations on Temperature Equivalent 
of Outside Wind Velocities. 

Experiments on the Ventilation of a 
School Room. 

Hygiene Engineering in Relation to Ven- 
tilation. 

The professional sessions will be held at 
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the Hotel Tuller, which will be the head- 
nuarters for the meeting. In addition to 
the activities of the Detroit members in 
providing for the entertainment and com- 
fort of the society's members and guests on 
this occasion, the Illinois Chapter has ap- 
pointed a special Committee on Meeting, 
which will have general chare^e of the re- 
ception in connection with the professional 
sessions. The Illinois Chapter has also ap- 
pointed a Committtee on Transportation, 
which has planned to have as many of the 
Western members as possible travel in a 
body to the meeting, the trip being made 
from Chicaeo partly by boat. 

There will be three professional sessions, 
opening at 10 A. M., Thursday morning, 
July 11, and occupying Thursday afternoon 
and Friday morning. While the Thursday 
afternoon session is in progress, it is pro- 
posed to entertain the ladies on a trip down 
the Detroit River to Bois Blanc Island. 
On Thursday evening there will be a con- 
cert at Belle Isle, sight-seeing automobiles 
being provided for carrying the members 
and guests to Detroit's notable island park. 

On Friday afternoon, arrangements have 
been made to visit the plant of the Ameri- 
can Blower Co., and also that of the Ford 
Motor Co., with supper at the Detroit Golf 
Club. An automobile ride in the afternoon 
is scheduled for the ladies. 

On Saturday morning, a trip has been 
arranged to the plant of the Murphy Power 
Co.. which conducts a central heating plant, 
and to the Detroit Edison Co., where may 
be seen the remarkable 2,356 H. P. steam 
boilers. 

The committees are as follows: 

Meeting — August Kehm, J. M. Stannard, 
C. F. Newport, Harry de Joannis, R. M. 
Stackhouse. 

Entertainment — Ralph CoUamore, And- 
rew Harvev. F. R. Still. W. F. IMcDonald. 
A. G. Pittelkow, A. W. Varney and R. C. 
Hargreaves. 

Transportation, appointed by the Illinois 
Chapter — John D. Small. Geo. H. Kirk and 
H. W. Ellis. 

The Hotel Tuller has quoted a flat rate 
for $2 a person, two or more persons in 
each room. In the case of one occupant 
per room, the rates range from $2 to $4.50 
a day. AH rooms have baths. 

Secretary W. W. Macon has recently 
sent out the year book of the society, con- 
taining the list of members and the new 
constitution. The volume of Proceedings 
for 1910 is now being distributed and the 
volume for 1911 is in type. 



Chew. Frank T. Chapman, Waher S. Tim- 
mis and W. W. Macon. 



Committee on Legislation for New York 
State. 

The following committee on legislation 
for New York State has been appointed 
by First Vice President John F. Hale,, 
who is acting president of the society in 
the absence in Turkey of President John 
T. Allen: 

D. D. Kimball, chairman; Frank K. 



Nelson S. Thompson, chief mechanical 
and electrical engineer in the office of the 
Supervising Architect of the Treasury De- 
partment at Washington, has been ap- 
pointed to represent the society at the Fif- 
teenth International Congress on Hygiene 
and Demography, at Washington, D. C., 
September 23-28, 1912. 

New Members 

The election of the following new mem- 
bers is announced: 

MEMBERS. 

Auguste Beaurrienne, Engineering Contractor, 
89 Avenue Charles Floquet, Paris, France. 

John F. Carney, Manager, National Regula- 
tor Co., 12 East 42d St., New York. 

P. H. Fabricius, Fentzlaff Heating & Plumb- 
ing Co., 114 East 2Sth St., New York. 

Chas. N. Flagg, Jr., Taylor-Flagg Co., Meri- 
deu, Conn. 

W. A. Gates, Layton & Smith, Oklahoma City, 
Okla. 

Charles W. Haensel, Engineer, Boynton Fur- 
nace Co., I'Oe West 37th St., New York. 

W. J. Kline, American District Steam Co., 
N. Touawanda, N. Y. 

Frank S. Lamson, Engineer, J. H. Ashdown 
Hardware Co.. P. O. Box 500, Moose Jaw, Sask. 

William Lees, Heating Contractor, 548 Wash- 
ington Boulevard, Chicago. 

F. J. Lennox, New York Manager, Williams- 
port 'Radiator Co., 09 Beekman St., New York 
_ M. L. Longworth, W. P. Longworth & Co 
oil North 24th St.. Richmond, Va. 

Arthur McGonagle, Arthur McGonagle Co 
Marbridge Building. New York. 

William N. McKenna, William N. McKenna 
Co., 79 Chestnut St., Boston, Mass. 

Herbert Muth, Muth Plumbing & Heating Co 
Hutchison, Kan. 

P. J. Newkumet, P. J. Newkumet Co. Fire- 
men's Building, Newark, N. J. 

R. W. Otto, Andrews Heating Co., 823 HoUv 
Ave.. St. Paul, Minn. 

Ralph C. Taggart. Baldwin & Taggart, World 
Building, New York. 

F. H. Valentine, Cleveland Electrical Illumi- 
nating Co., Cleveland, Ohio. 

ASSOCIATES 

Warren C. Bragg, 509 North Walnut St., 
Pittsburg, Kan. 

Walter Cambridge. Berwyn, 111. 
„,C^?.S- f- Chase, Manager, New York Branch, 
W. S. Haines & Co., 39 Cortlandt St., New 
York. 

Alonzo A. DuMond, Manager, Plumbers Trade 
Journal Publishing Co., 45 West 34th St., New 
York. 

Walter G. W. Turno, Johns-Manville Co., 
Madison Ave. and 41st St., New York 
JUNIORS 

Wells S. Dickinson, Boynton Furnace Co. 106 
West 37th St., New York. 

Herbert K. Lees, William Lees, 548 Wash- 
mgton Boulevard, Chicago. 

J. E. Miller, 1026 Wesley Ave., Evanston, 111. 
♦- 

A Cooling System for Rooms. 

A device for cooling the air in rooms bv 
means of ice has been invented bv Carl- 
ton J. Stoddard, of Salt Lake Cit3% Utah. 
The principle involved in the invention 
is the rise of warm air and the drop of 
cold air. 

A cabinet of any size or shape is con- 
structed which contains a receptacle for 
ice. _ A pipe brings the warm air from the 
outside, carries it up through the cabinet 
and returns it to the room from above. 
Application for a patent has been filed at 
the Patent Office. 
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second clay of the meeting was spent 
on board boat. The outing attracted 
practically the full convention attend- 
ance. Two professional sessions 
were scheduled and carried out on 
the upper deck of the boat, not in 
the cabin, but in the open. Save for 
an occasional boat's whistle there 
was nothing to disturb the speakers, 
while the comfort of all was in 
marked contrast to that possible in 
any confined quarters. The outlook 
on each side of the boat enabled those 
present to take in the discussions 
without losing the enjoyment of the 
trip itself, including the passing 
scenery. Finally, the attendance at 
each of the sessions was larger than 
at any other time, adding much to 
the value and fulness of the discus- 
sions. While the idea of a boat con- 
vention is not a new one, the success- 
ful manner in which it was carried 
out in this instance stamps it as one 
worthy of far wider adoption. 



IT IS always a problem at conven- 
tions of trade associations, especi- 
ally those at seashore or similar re- 
sorts, to hold the interest of the dele- 
gates sufficiently to secure their contin- 
ued attendance at the business or pro- 
fessional sessions, as the case may be. 
Carefully made plans to prevent a 
clash between the business and enter- 
tainment programs have been fol- 
lowed with much success, but it still 
remains a fact that, with a large 
registered attendance, and possibly 
with important papers on the pro- 
gramme, the actual number of per- 
sons in the convention hall at any one 
time is usually far out of proportion 
to the total number at the convention. 
Even those who may have a distinct 
interest in the discussions will often 
pass up the meeting, due to calls else- 
where or perhaps to nothing more 
than an overheated convention hall. 

A clever solution of this problem 
was adopted at the recent convention 
of the National District Heating As- 
sociation at Detroit. The entire 



\/f ORE than passing comment has 
^^^ been aroused by the large at- 
tendance that almost all of the 1912 
trade conventions have enjoyed thus 
far. On one hand is heard the re-» 
mark that slack business provides the 
necessary leisure to enable many to 
leave their immediate trade interests 
for a combined outing of business 
and pleasure. While this no doubt 
is true in many instances, the stub- 
born fact remains that the most per- 
sistent convention goers are the 
successful business men. Moreover, 
the general tenor of the remarks of 
convention delegates thus far is that 
a better trade outlook is distinctly 
visible and that even a presidential 
campaign cannot hold it back much 
longer. 



T T IS seldom that the master steam 
•*• fitters have had such important mat- 
ters to engage their attention as were 
brought up at Atlantic City this year. 
The report of their convention, in this 
issue, is far more than the usual ste- 
reotyped account of convention doings- 
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National District Heating Association 

FOURTH ANNUAL CONVENTION, DETROIT, MICH., JUNE 25-28, 1912. 



How to make the central heating 
station pay may be said to be the en- 
grossing theme that held the interest 
of those present at the fourth annual 
convention of the National District 
Heating Association, at Detroit, 
Mich.. June 25-28, 1912. The subject 
gained added significance from the 
statement made in the address of 
President A. D. Spencer that, in a 
recent investigation of central heat- 
ing plants, conducted by the National 
Electric Light Association Committee, 
out of 100 companies approximately 
only one-half considered the business 
profitable. 

The convention met Tuesday morn- 
ing, June 25, in the convention hall 
of the Cadillac Hotel, with President 
A. D. Spencer in the chair. 

State Senator Lee welcomed the as- 
sociation to Detroit on behalf of 
Mayor Thompson. He was followed 
by Alexander Dow. vice-president 
and general manager of the Edison 
Illuminating Company, of Detroit. 

The response to the addresses of 
welcome was made by Past President 
George W. Wright, of Baltimore. 

President Spencer's address, which 
followed, was a timely discussion of 
central station heating, and was close- 
ly followed. It is given herewith, 
practically in full : 

Possible Causes of Financial Loss in 

Operating Central Heating 

Plants. 

The district heating business is near- 
ly as old as the electric lighting busi- 
ness. As early as 1890 a number of elec- 
tric lighting companies were selling ex- 
haust steam for heating purposes. In 
most cases the area covered was lim- 
ited to a few blocks. The business was 
supposed to be enormously profitable, 
and the number of companies selling 
exhaust steam increased rapidly from 
this time. In 1904 the National Elec- 
tric Light Association Committee on 
Steam Heating estimated that there 
were at least 100 heating plants in op- 
eration. The report of this same com- 
mittee shows that at this time the gen- 
eral opinion among heating companies 
was that the business was profitable, 
also that but few of the companies con- 



sidered the heating service as of any 
value in securing electric business. 

At the present time there are about 
300 heatmg plants in the United States. 
The present National Electric Light As- 
sociation Committee, which reported at 
the recent Seattle convention, gives an- 
swers from 100 companies. Of this 
number approximately one-half con- 
sider the business directly profitable, 
while practically all agree that the busi- 
ness IS of great advantage in connec- 
tion with the electric supply. 

The value of a combination electric 
and heating system is being recognized 
more fully as the companies extend their 
field to include the large commercial es- 
tablishments, formerly considered out of 
the reach of the central station. 

The divided opinion as to the profit- 
able or unprofitable nature of the heat- 
ing business points to a condition that is 
very unsatisfactory and almost incred- 
ible. It undoubtedly would be impos- 
sible to find another business which is 
so well established and in which so 
many companies are engaged and so 
much capital invested, where one-half 
of the companies engaged believe that 
the business is unprofitable. 

It is doubtful if a majority of heat- 
ing companies have the necessary data 
to make up a reliable operating bal- 
ance. As the heating plants are an 
outgrowth of the electric business and 
generally are operated in connection 
with the latter, expenses frequently are 
not separated. In some cases the heat- 
ing revenue is not included with the 
earnings but is credited to the fuel ac- 
count. Such revenue is frequently as- 
sumed to be practically all velvet, and 
cost analysis is considered unnecessary. 
Where an analysis is made, it frequently 
is inadequate, general expenses, fixed 
charges and depreciation being omitted. 
The answers furnished to the various 
National Electric Light and National 
District_ Heating Committees show that 
the majority of heating companies are 
unable to give definite and adequate 
costs. 

INADEQUATE RATES AS A POSSIBLE CAUSE OF 
FAILURE TO SHOW PROFITS. 

Failure to show profit may be due to 
inadequate rates. The tendency of 
many managers to consider heating rev- 
enue practically all net gain has caused 
them to establish rate schedules with- 
out due consideration of the value of the 
service to the consumer, or of its cost 
to the company. The popularity of the 
service, shown by the fact that in the 
usual case the efforts of the company 
are directed toward restricting growth 
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rather than toward securing additional 
service, shows conclusively its value. 
The value to the consumer is easily from 
10 per cent, to 25 per cent, more than 
the cost to him of maintaining his own 
plant. This is due to the absence of 
smoke and dust, to the lower insurance 
rates obtainable, to the release of val- 
uable space otherwise occupied by the 
plant, and to the greater convenience 
and reliability of the district heating 
service. The value of the service will 
generally permit rates based on the cost 
of supplying live steam, and rates 
should always be so based, rather than 
on the aFSumption that the steam is a 
by-product, an assumption which has 
not always proven correct. 

FAULTY CONSTRUCTION OR IMPROPER OPERA- 
TION MAY BE CAUSE OF FINANCIAL LOSS. 

Faulty construction or improper oper- 
ation may account for a financial loss. 
As much care should be exercised in 
designing and constructing a heating 
system as is used in the construction 
of an electric supply system. In gen- 
eral, the distribution system should be 
designed to secure the maximum density 
of business with the minimum length of 
mains. Efforts should be directed 
toward increasing the load on existing 
mains, and extensions should be made 
only where it is certain a profitable 
amount of business can be obtained. 
Customers' installations should be sub- 
ject to supervision; and, where flat rates 
are in use, rigid regulations should be 
enforced. Underground construction 
should be of. first-class quality, both to 
reduce maintenance costs, and to min- 
imize heat losses. 

At the same time, it must be kept in 
mind that investment charges on expen- 
sive underground construction form a 
serious item in the cost of district heat 
suonly, and construction costs must not 
be allowed to become so heavy that the 
charges more than ofifset the resulting 
operating economies. Where meters are 
used a thorough system of inspections 
and tests is necessary to prevent serious 
losses of revenue. Above all, an ade- 
quate system of records is essential for 
intelligent and economical operation. 

LOCAL CONDITIONS A FACTOR. 

Undoubtedly local conditions have 
much to do with the success or failure 
of a heating system; and undoubtedly 
plants are in operation in many places 
where local conditions do not warrant 
the investment. This is due to some 
extent to the idea that any heating rev- 
enue is net profit, and to some extent to 
considerations of policy, such as neces- 
sity for occupying the territory to pre- 
vent undesirable competition, and the 
desirability of being able to offer heat- 
ing service in connection with electric 
service. Among the points to be con- 
sidered in a study of local conditions 
are the following: 



POINTS TO BE CONSIDERED IN A STUDY OF 
LOCAL CONDITIONS. 

Location of steam plant. 

Density of available business. 

Probable growth of district. 

Obstructions to underground con- 
struction. 

Probable loss of electric plant capac- 
itv and efficiency due to back pressure. 

Length and character of heating sea- 
son. 

Probable co-ordination of heating load 
and electric load. 

Relative costs of steam coal and do- 
mestic coal. 

Brief consideration of these points 
will show how one company may fail 
while another succeeds. The above 
points apply to exhaust heating. Where 
live steam heating is contemplated, still 
other considerations enter, and the 
chances of loss become much greater. 

Plants operated principally for the 
advantage in obtaining electrical busi- 
ness may be operating at a loss, due 
to the carrying of business not directly 
desirable, such as restaurants, etc., 
which require summer service. Low 
rates may be intentionally established, 
in order to facilitate the taking over of 
private plants, with combined heating 
and electrical load. This does not seem 
warranted, except where the value of the 
service to the consumer will not per- 
mit higher rates and where the_ net re- 
sult is an advantage to the entire elec- 
tric business. 

Undoubtedly the greatest causes of 
loss have been lack of information as 
to the experience of other companies 
and failure to appreciate the chances for 
loss and the conditions necessary for 
success. 

This association is in a position to 
collect such information and to publish 
it for the benefit of companies now op- 
erating heating plants _ and companies 
considering such operation. This work, 
which will do much toward giving the 
heating business a sounder financial rep- 
utation, is the most important function 
of this association. 

In connection with the question of 
quality of steam, it would seem desir- 
able for the association to adopt a com- 
mercial standard for allowable moisture. 



REPORT OF SECRETARY - TREASURER D. L. 
GAS KILL. 

^n his report Secretary-Treasurer D. 
L. Gaskill stated that at the close of the 
year in 1911, the National District Heat- 
ing Association had 145 active mem- 
bers, and 20 associate members. During 
the year there has been added 48 active 
members and 22 associate members, and 
there has also been received during the 
year ten resignations from the active 
membership list and two resignations 
from the associate membership list, 
leaving the net membership stand on 
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June 22, 1912, as follows: Active 183, 
associate 40. 

The receipts for the year were 
$1,807.36 and the expenses, $1,684.49, 
leaving a balance of $122.87. 

The remainder of the session was 
taken up with the Report of the Meter 
Committee, which was presented by 
A. P. Biggs, chairman. 

AFTERNOON SESSION, JUNE 25. 

Papers read at the afternoon ses- 
sion were : "Common Sources of 
Trouble in Customers' Installations," 
by William E. Darrow, of Indian- 
apolis; "Quality of Steam as Served 
by Central Station to Its Customers," 
by A. C. Shepherd, of Cleveland; Re- 
port of Committee on Central Sta- 
tion Records, presented by H. R. 
Wetherell, chairman. 

THURSDAY SESSION^ JUNE 26. 

The novel feature of the conven- 
tion, and one which gave unlimited 
pleasure to both members and guests, 
w^as the all-day trip on the steamer 
"Pleasure," with a professional ses- 
sion held en route. The boat was 
chartered by the entertainment com- 
mittee for the exclusive use of the as- 
sociation. The trip was up the De- 
troit River past Belle Isle, and the 
government ship canal to the St. Clair 
Flats. A bufifet luncheon was served 
on board, while an orchestra furnished 
delightful music throughout the trip. 
On the return the boat stopped at 
Belle Isle, where the party went on 
shore and had dinner at the Island 
Casino. Made under almost ideal 
weather conditions, the memory of the 
trip will long remain with those pres- 
ent. 

During the session on board boat 
the following officers were elected for 
the ensuing year : 

NEW^ OFFICERS. 

President, R. D. De Wolf, Roches- 
ter Railway & Light Co., Rochester, 
N. Y. 

First vice-president, J. F. Lewis, 
Murphy Power Co.. Detroit, Mich. 

Second vice-president, J. L. Hecht, 
Public Service Co., of Northern Ill- 
inois. Chicago. 

Third vice-president, William E. 
Darrow, Merchants' Light & Heat 
Co., Indianapolis, Ind. 



Secretary-treasurer, D. L. Gaskill, 
Greenville, O. 

Members of executive committee, 
W. A. Wolls, Columbus Railway & 
Light Co., Columbus, O., and H. R. 
Wetherell, Peoria Gas & Electric Co., 
Peoria, 111. 

COMMITTEE TO CONFER WITH HEATING 
ENGINEERS. 

On motion of H. W. Whitten it 
was voted to appoint a committee of 
the association to cooperate with 
committees of The American Society 
of Heating and Ventilating Engineers 
and of the National Electric Light As- 
sociation, with a view of furthering 
the work of all three organizations. 

Regarding the next meeting place 
of the association, a resolution w^as 
passed favoring Indianapolis, although 
final choice will be made by the execu- 
tive committee. 

Thursday's morning and afternoon 
sessions were given over to the read- 
ing of professional papers, the meet- 
ing concluding wdth a symposium on 
"Descriptions of Underground Insu- 
lation." 



Entertainment Features Include All-Day 
Boat Trip. 

Although a varied programme of enter- 
tainment was offered the members and 
guests attending the convention of the Na- 
tional District Heating Association, the^ 
one event that will stand out as the ban- 
ner event of its kind in the historj' of the 
association, was the all-day boat trip to 
the St._ Clair Flats and back, with two 
professional sessions held on board boat. 

Not only the event itself but the attend- 
ing features were arranged with an eye 
for detail that brought forth the heartiest 
expressions of approval and appreciation, 
and Secretary D. L. Gaskill was warmly 
congratulated for his part in the success 
of the undertaking. 

Under practically cloudless skies the del- 
egates and guests boarded the steamer 
"Pleasure" at 9 o'clock Wednesday morn- 
ing to the number of some 150, the craft 
being especially chartered for the occasion. 
The w-eather was delightfully mild. 

The route lay up the Detroit River past 
Belle Isle and thence through the Govern- 
ment Ship Canal_ to the St. Clair Flats. A 
professional session was held on the upper 
deck soon after the boat started and the 
members were thus enabled to view the 
scenery on each side while listening to the 
papers and discussions. An unlooked-for 
diversion occurred off Star Island when 
the large freight steamer Curry was run 
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down and sunk by the Bothnia within plain 
view of those on deck. The vessel sunk 
so quickly that by the time the convention 
party's boat passed the scene the vessel 
was nearly submerged and the water filled 
with wreckage. Although it was not known 
at the time, one deck hand on the Curry 
was drowned. 

The Pleasure did not stop at the Flats, 
but when they were reached at about noon 
a buffet luncheon was served on the lower 
deck, followed by a professional session at 
2 o'clock. 

After the adjournment of the session the 
orchestra which had been playing on the 
loweV deck, occupied the platform of the 
improvised convention hall and then fol- 
lowed a vaudeville programme, in which 
the talent in the association as well as that 
of professionals was drawn on for songs, 
monologues, etc. 

When this was over the chairs were 
moved back and the remainder of the 
afternoon w^as given over to dancing. 

On the return trio the landing was made 
at Belle Isle, where the convention photo- 
graph was taken in front of the .Horticul- 
tural Building. 

The party then proceeded to the Belle 
Isle Casino, where a complimentary dinner 
to all present capped a very full day. 

Later the public band concert near the 
Casino proved a magnet that attracted 
many, and here was witnessed Belle Isle's 
most ' characteristic sight, that of scores 
of luxuriously furnished canoes fairly 
packed in the lagoon near the bandstand 
and filled with young people enjoying the 
music. When the concert was over the 
party returned in groups to the city, some 
on the Belle Isle boats and others by 'bus 
across Belle Isle Bridge. 

While the other entertainment features 
were thought of as coming before or after 
the boat trip, as the case might be, they 
were in themselves well worthy of notice. 

During the afternoon of the first day 
of the convention the ladies were taken 
on an automobile ride on the East Grand 
Boulevard to Crosse Point and back 
through Belle Isle Park. Tea was served 
at the Detroit Boat Club on the island. 

In the evening seats were reserved for 
the entire party at the Temple Theatre, 
where a vaudeville entertainment was on 
the boards. 

On Thursday afternoon automobiles 
again took the ladies on an outing. The 
route was through Palmer Park and the 
residence section on the north side. 

At the same time the members of the 
convention, immediately after adjournment, 
were taken in sight-seeing automobiles 
through Palmer Park and by the West 
Grand Boulevard to the Delray power 
houses of the Edison Illuminating Com- 
pany, where an inspection was made of 
this mammoth plant. Particular interest 
was shown in the large 2365 H. P. boilers. 



Other inspection trios were arranged to 
the plants of the Murphy Heating Com- 
pany and the Central Heating Company, as 
well as to other manufacturing plants. 

For those who stayed over until Friday 
evening a moonlight boat ride on the- 
steamer Pleasure was arranged by the Edi- 
son Company's contract department, with 
music and dancing. 

The committee which so successfully 
carried out the entertainment features was 
composed of the following, all of Detroit: 

ENTERTAINMENT COMMITTEE. 

J. F. Lewis, Murphy Heating Company, 
chairman. 

George D. Higgins, Murphy Heating 
Company. 

J. V. Redfield, Central Station Steam 
Company. 

W. R. Owen, Central Station Steam. 
Company. 

W. G. Bryant, Central Station Steam 
Company. 

R. J. Kirchner, General Electric Com- 
pany. 

H. F. Van Valkenburg, American Radi- 
ator Company. 

C. C. Owens, Westinghouse Electric & 
Manufacturing Company. 

E. E. McNair, U. S. Radiator Corpora- 
tion. 

A. H. Ross. U. S. Radiator Corporation. 

W. M. Moore, Buckeye Chemical Com- 
pany. 

C. J. Peck, The Crane Companj'. 

J. M. Cotter, The Crane Company. 

C. A. Poe, Wright ^Manufacturing Com- 
pany. 

R. W. Symes, Central Heating Company. 

A. P. Biggs, Central Heating Company. 



Among the Manufacturers. 

Chamberlin Metal Weather Strio Co., 

Detroit, Mich., exhibited a life-sized 
model of double-sash window equipped 
with the Chamberlin metal weather 
strips. Those on hand for the com- 
pany were J. P. Glaser, H. W. Whitten, 
of Boston; Harold McGeorge, C. W. 
Venners and John F. Hurley, of the 
home office. The company's circular 
matter included an interesting treatise 
on "Central Station Economy," by H. 
\Y. Whitten, in which the writer states, 
"for all practical purposes," one 'mile 
of wind movement per hour is equal to 
Jr^ F. drop in temperature through the 
range where artificial heat is required, 
whereas if window openings are 
equipped with Chamberlin metal weather 
strips, the wind is equal to only 0.4' 
drop. 

Jenkins Bros., New York, showed va- 
rious styles of its line of valves and 
steam and water packings. The exhibit 
was in charge of A. T. Arens, of the 
Chicago office. 
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Central Station Steam Co., Detroit, 
Mich., showed types of its Double Style 
A expansion joint and Detroit conden- 
sation meter. The company also dis- 
tributed literature of its central sta- 
tion heating supplies. Its representa- 
tives present were J. \'. Redfield, pres- 
ident and general manager; C. E. 
Hooks, W. R. Owen and W. G. Bryant. 

American District Steam Co., North 
Tonawanda, N. Y., exhibited models of 
its extensive line of central station heat- 
ing supplies, and atmospheric heating 
system devices. The company an- 
nounced the extension of its field to in- 
clude the design and examination of 
power, lighting, railways and water 
works. The company was represented 
by Charles R. Bishop, Bj-ron T. Giflford, 
who has recently joined its stafif: H. A. 
Austin, W. J. Kline and J. D. Walsh. 

Richards-Wilson Pipe Covering Co., 
Grand Rapids, Mich., showed a full-size 
part installation of the Ric-Wil covering 
as applied to a 8-inch pipe line, with 
brick-encased bend. The exhibit in- 
cluded a sample of the infusional earth, 
the principal ingredient of the Ric-Wil 
covering. The company's interests were 
taken care of by J. H. Wilson, president, 
and Clarence M. Stokes, of the Nor- 
ristown Magnesia and Asbestos Co., 
Norristown, Pa., eastern agents for the 
company. i 

Michigan Pipe Co., Bay City, Mich., 
showed models of the Michigan water- 
proof wood casings, with separate sam- 



ples of the staves made of Michigan 
pine and of tamarack. Harry B. Smith, 
Jr., of the home office, was in charge. 

A. Wyckoff & Son Co., Elmira, N. Y., 
had an exhibit of the Wyckoff improved 
steam pipe covering, featuring the use of 
cypress, "the wood eternal," in its con- 
struction. The company was represent- 
ed by F. H. Horning. 

H. W. Johns-Manville Co., New York, 
showed samples of the material used in 
the J. M. Portland sectional conduit, to- 
gether with many circulars devoted to 
its various asbestos and magnesia prod- 
ucts. C. H. Staten, H. O, Herrick and 
J. A. Cone were on hand in the com- 
pany's interests. 

American Foundry & Construction 
Co., Pittsburg, Pa., was represented by 
W. L. Klingelhofer and J. D. Hiles. 

Babcock & Wilcox Co., New York, 
Fred A. Schepples. 

American Radiator Co., Chicago; 
Tames E. Degan and C. McSorley. 

Crane Co., Chicago; Charles J. Peck 
and E. T. Cotter. 

Armstrong Cork Co., Indianapolis; 
J. L. Patrick. 

Standard Mfg. Co., Toledo, O.; Chas. 
Keplinger. 

Builders' Iron Foundry, Providence, 
R. I.; W. D. Hess. 

Westinghouse- Electric and Manufac- 
turing Co., Pittsburg; D. S. York, De- 
troit. 

Tyler Underground Heating System, 
Pittsburg, Pa.: E. B. Tyler. 




CORNER OF EXHIBIT H.\LL. SHOWING DISPL.A.Y 

COVERING. 



OF RIC-WIL UNDERGROUND PIPE 



34 



THE HEATING AND VENTILATING MAGAZINE 




CONVENTION PHOTOGRAPH, NATIONAL DISTRICT HEATIN 



In addition to thiose above mentioned, the 
following were registered : 

A. D. Spencer, Central Heating Co., Detroit. 

D. L. Gaskill, Greenville, O. 

A. E. Betts. Kansas City Heating Co., Kansas 
City, Mo. 

R. W. Symes, Central Heating Co., Detroit. 

A. P. Biggs, Central Heating Co., Detroit. 

A. B. Lincoln, Houston Coal Co., Detroit. 

J. F. Lewis, Murphy Power Co., Detroit. 

Alexander Dow, Edison Co., Detroit. 

George D. Higgins. Murphy Power Co., De- 
troit. „ , ., 

H. A. Luke, Murphy Power Co., Detroit. 

H. R. Wetherell, Peoria Gas & Electric Cc, 
Peoria, 111. 

Joseph H. Meyer, V. D. Anderson Co., Detroit. 

O. W. Irwin, Berlin Public Service Co-, Ber- 
lin, Wis. 

F Murphy, Central Heating Co., Detroit. 

A. C. Rogers, Toledo Rwys. & Light Co.. To- 
ledo, O. .... 

David A. Gaskill, Greenville Electric Light 
and Power Co., Greenville, O. 

W. S. Wolls, Columbus Rwy. & Light Co., Co- 
lumbus, O. 

F. L. Johnson, Columbus Rwy. & Light Co., 
Columbus. O. 

J. C. Hobbs, Allegheny County Steam Co., 
Pittsburg, Pa. 

F. F. Kellogg, Allegheny County Steam Co., 
Pittsburg, Pa. 

S. C. Garner, Hazleton Steam Heating Co., 
Hazleton, Pa. 

Oscar F. Rabbe. Toledo Rwys. & Light Co., 
Toledo, O. 

A. H. Lamard, Michigan Power Co., Bay City, 
Mich. 

George W. Wright, Terminal Freezing & 
Heating Co., Baltimore, Md. 

H. B. Lau, Harrisburg Steam Heat & Power 
Co., Harrisburg, Pa. 

L. A. Cramer. Harrisburg Steam Heat & 
Power Co. Harrisburg, Pa. 

Edw. L. Wilder, Rochester Railway & Light 
Co., Rochester, N. Y. 

Chas. A. Gillham, Central Station Engineering 
Co., Chicago, 111. 

John T. Wurster, C. R. & I. C Rwy. & Steam 
Co., Cedar Rapids, la. , . ,. 

L. D. West, Cleveland Electric . Illuminating 
Co. Cleveland, O. . 

B. C. Shepherd. Cleveland Electric Illuminat- 
ing Co., Cleveland. O. ^ „ ,>, ., 

G. E. Chasman, Public Service Co., of North- 
ern Illinois. Oak Park, 111. 

Ralph C. March, Public Service Co., of North- 
ern Illinois. Oak Park. 111. 

Fuller J. Getchell. Edison Electric Illuminat- 
ing Co., of B'oston. 

R. J. Kirchner, General Electric Co., Detroit. 

T Wilson, Poivcr, New York. 

W. G. Bryant, Central Station Steam Co., 
Detroit. 



C. A. Sichell, Central Heating Co., Detroit. 

A. N. Richardson, Kansas City Heating Co., 
Kansas City, Mo. 

C. -H. Splehler, Dayton Power & Light Co., 
Dayton, O. 

A. S. Armagnac, Heating and Yentilatiny 
Magazine, New York. 

W. L. Klingelhofer. 

American Foundry and Construction Co., 
Pittsburg, Pa. 

H. O. Pond, Westlnghouse. Church, Kerr & 
Co., New York. 

H. A. Ruth, Helena Costume Co., London, 
Can. 

E. G. Jacques, Buckeye Chemical Co., Detroit. 

W. M. Moore. Buckeye Chemical Co.. Detroit. 

W. K. Martin. Crawfordsville Heating Co., 
Crawtordsville, Ind. 

James Trombley, Detroit. 

John T. Ivers, Central Heating Co., Detroit. 

Henry B. Kellogg, Central Heating Co., De- 
troit. 

J. W. McNamara. Central Heating Co., Detroit. 

M. O. Payne, The W. H. Schott Co., Chicago. 

D. T. Wallace, The W. H. Schott Co., Chcago. 
Thos. Donohue. Merchants' Electric Light As- 
sociation, Indianapolis, Ind. 

E. H. Negley, Canton Gas & Electric Co., Can- 
ton, O. 

E. Darrow, Merchants' Heat & Light Co., In- 
dianapolis, Ind. 

L. S. Shaw, Westlnghouse Machine Co., In- 
dianapolis, Ind. 

C. F. Oehlmann, Denver Gas & Electric Co., 
Denver, Col. 

J. H. Walker, Edison Illuminating Co., De- 
troit. 

L. H. Leeves, Chamber of Commerce, In- 
dianapolis. 

N. L. Martin, The Detroit Edison Co., Detroit. 

H. A. Woodworth, Public Service Co., Evans- 
ville, Ind. 

Ray T. Duncan, Central Heating Co., Detroit. 

W. Parsons, Springfield Light, Heat & Power 
Co.. Springfield, O. 

H. S. Von Valkenburg, Detroit. 

J. W. Devine. Miami University, Oxford, O. 

William F. McDonald, Detroit. 

Andrew Hansen, Missouri Heat, Light & Power 
On., Kirksville, Mo. 

W. J. Keep, Michigan Stove Co., Detroit. 

C. W. Gail. Jones & Laughlin Steel Co., De- 
troit. 

C. A. Poe, Wright Mfg. Co., Detroit. 

S. Morgan Bushnell, Illinois Maintenance Co., 
Chicago. 

.A. E. Ingersoll, General Electric Co., Detroit. 

Andrew H. Kreusi, General Electric Co., De- 
troit. 

A. H. Ross, United States Radiator Corp., 
Detroit. 

O. M. Flynn, Anchor Packing Co., Detroit. 

O. H. Caldwell, Electric World, New York. 
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William A. Newman, Central Heating Co., De- 
troit. 

F. C. Leonard, General Electric Co., Detroit. 

G. D. Ely, Monarch Supply Co., Toronto, Can. 

F. B. Drese, Michigan Power Co., Lansing, 
Mich. 

J. C. Hornung, The W. H. Schott Co., Chicago. 

James E. Stott, Hamilton & Stott, St. Thomas, 
Ont. 

Charles Abbe, Citizens' Heating & Lighting Co., 
Toledo, O. 

Louis W. Greiner, Citizens' Lighting & Heat- 
ing Co., Toledo, O. 

A. L. Stowell, American Radiator Co., Cleve- 
land, O. 

A. M. Seeger, Toledo Railways & Light Co., 
Toledo, O. 

Horace C. Allen, Toledo Railways & Light Co., 
Toledo, O. 

G. W. Housdorfer, Toledo Railways & Light 
Co., Toledo, O. 

S. C. Rogers, Toledo Railways & Light Co., 
Toledo, O. 
C. E. Wright, The Metal Worker. Chicago. 

Fred W. Smith, Shirley Radiator & Foundry 
Co., Indianapolis, Ind. 

R. B. Flershem, American Radiator Co., 
Chicago. 

Edwin D. Dreyfus, West Penn. Traction & 
Water Power Co., Pitteburg, Pa. 

W. S. Culver, General Electric Co., Cincin- 
nati, O. 

H. J. Westover, American Gas & Electric 
Co., New York. 

Thomas J. English, Muncie Electric Light Co., 
Muncie, Ind. 

H. P. Sorensen, Domestic Ene/inrerinfj, Chicago. 

W. H. Wells, American District Steam Co., 
North Tonawanda, N. Y. 

Charles H. Bredine, Chamberlin Metal Weather 
Strip Co., Detroit. 



Ventilation Inspector in Charge Ap- 
pointed in Chicago. 

As the result of an examination held by 
the Chicago Department of Health, Dr. 
E. V. Hill has received the appointment as 
ventilation inspector in charge for the Bu- 
reau of Ventilation of the Chicago Depart- 
ment of- Health. The standing of the lead- 
ing candidates as a result of the examina- 
tion was: E. V. Hill, 74.86: John Howatt, 
73.33, and G. D. Luce, Jr., 70.01. Only the 
three candidates named passed out of 30 
applicants. 



Dr. Hill has been a sanitary inspector in 
Chicago for five years, and was on the 
eligible list for supervising sanitary in- 
spector. He was assigned to duty in his 
new position June 17. The eligible hst 
for ventilation inspectors is not yet posted, 
owing to delay in marking the papers. 



The Right Amount of Heat in the 
Right Place at the Right Time is a clev- 
erly written booklet describing the at- 
mospheric system of steam heating for 
offices, stores, public buildings, schools, 
churches, hotels and residences, pub- 
lished by the American District Steam 
Company, North Tonowanda, N. Y. 
This well-known system, whose char- 
acteristic feature of "the balanced air 
column" has given it such wide success, 
is discussed from a practical standpoint 
and the views include illustrations of 
the various parts that go to make up 
the system, and also a complete typical 
layout for a residence, with the various 
parts indicated by letter and title. One 
of the striking illustrations shows com- 
parative coal piles with and without the 
atmospheric system," showing a saving, 
with this system, of 30 per cent. Size, 
3V2x6 inches. Pp. 16. 

Tachometers and Tachographs for in- 
dicating and registering the R. P. M. of 
cteam engines, etc., are the subject of a 
special bulletin that is being sent out 
by the Industrial Instrument Co., Fox- 
boro, Mass. The devices shown are the 
Dr. Horn stationary tachometers and 
tachographs, for which this company is 
sole distributor in the United States. 
The line of these instruments covers a 
large variety of styles, ranges and pur- 
poses for practically all conditions of in- 
dustrial and engineering service, and in- 
cludes precision tachographs for record- 
ing minute variations in speeds of ma- 
chinery. Size 8x11 (punched for bind- 
ing). Pd. 24. 
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TWentt/=Fourth Annual\\ConVention at Atlantic Citt;, 

N. J., June 10=13, 1912 



President Edward B. Denny struck 
a live" note at the convention of the 
National Association of Master 
Steam and Hot Water Fitters when 
he brought up the issue of sub-con- 
tractinjy in the course of his address 
at the opening session of the meeting. 

This issue, coupled with the fight 
the association has on its hands in 
establishing the "1912 U. S. Stan- 
dard" schedule of standard weight 
and extra heavy flanged fittings and 
flanges kept the interest in the pro- 
ceedings at a high pitch. It was the 
largest gathering that has ever at- 
tended an Atlantic City convention 
of this organization, and it was the 
opinion of many that the meeting 
was the largest and most enthusiastic 
in the history of the master fitters' 
association. 

No doubt the big turnout was due, 
in large measure, to the interest in 
the association's work aroused by 
President Denny in his extensive 
travels during the past year to vari- 
ous parts of the country. In his re- 
port he stated that he had spent no 
less than 70 days on his various trips 
visiting nearly all the important cities, 
including points along the Pacific 
Coast. An influx of 80 new members 
during the year were practically a 
direct result of his activities. 

Enthusiastic expressions were heard 
on all sides of his services in 
the association's interests and when 
it came to the election of new officers 
President Denny's name was the only 
one to be considered. It was felt 
that he richly deserved his re-elec- 
tion. 

Following preliminary committee 
meetings on June 10, the opening 
session of the convention was held 
at the St. Charles Hotel, Atlantic 



City, Tuesday morning, June 11. 
Mayor Bacharach of Atlantic City, 
was on hand to welcome the conven- 
tion and referred in a jocular vein to 
the investigations of city officials 
then going on in Atlantic City. He 
arged the delegates not to judge the 
resort by the delinquencies of a few 
men and cited Atlantic City's boast 
that its Boardwalk may be visited by 
the ladies at any reasonable hour of 
the day or night without fear of 
molestation. 

After responding to Mayor Bacha- 
rach's welcome, President Denny pre- 
sented his address : 

President Denny's report dealt ex- 
haustively with the important matter 
of sub-contracting, in addition to a 
discussion of the eft'orts.of the asso- 
ciation in connection with the adop- 
tion of the ''1912 U. S. Standard" 
Schedule of Standard Weight and 
Extra Fleavy Flanged Fittings and 
Flanges. The portions of President 
Denny's address dealing with these 
topics is given herewith: 

"1912 U. S. Standard" 

Most particularly would I call your at- 
tention to the report of the committee on 
standardization, which will describe in de- 
tail our efforts to establish "The 1912 U. S. 
Standard" Schedule of Standard Weight 
and Extra Heavy Flanged Fittings and 
Flanges. 

In view of the fact that some violent op- 
position to this schedule has been expressed 
bv some of the manufacturers of such fit- 
tings^ and that some misleading statements 
have been made relative to its adoption, it 
may not be amiss for me to state a few 
facts concerning the matter. 

There has been no contention as to the 
desirability and need of a universal stand- 
ard for flanged fittings and l^anges; neither 
has there come to our notice any criti- 
cism of the schedule adopted as to its in- 
trinsic merit; its adaptation to the require- 
ments of the work for which such fittings 
are used. On the contrary, we have re- 
ceived many letters of commendation from 
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the very highest authorities for not only 
working out and adopting such a schedule, 
but for the evident care with which "The 
1912 U. S. Standard" schedule has been 
prepared, reflecting, as it does, the theo- 
retical demands of the engineer and the 
practical requirements of the practical 
steam fitter. 

So far as we are informed, the opposi- 
tion to the acceptance of the schedule is 
based either upon the method of its adop- 
tion or the expense entailed for the neces- 
sary alteration of some patterns. As to 
the latter objection, it is a self-evident 
proposition that no standard schedule could 
ever be made and come into general use 
without requiring such changes in pat- 
terns. While this may seem- a hardship 
to the manufacturer, he has known for 
years that it was inevitable when those 
whose interests demanded the reform 
should be sufficiently aroused to insist upon 
having it, and had there been a reason- 
able response upon his part to the over- 
tures made by us as long ago as 1905, this 
incidental expense would have been avoided 
to the extent of the cost of many new pat- 
terns made since that time. As to the 
method of the adoption of the schedule, 
if it shall be said (as it has been) that 
ample notice was not given to the manu- 
facturers of our purpose to prepare and 
adopt such schedule, such a statement is 
not in accordance with the facts, as will 
be clearly shown by the reports of your 
secretary and the committee on standardi- 
zation. 

If the right and authority of those who 
made and adonted the schedule be ques- 
tioned, we would ask what higher author- 
ity can there be on the subject than that 
of the American Society of Mechanical 
Engineers, whose members design most of 
the plants in which such fittings are used 
and are responsible for their proper di- 
mensions and strength, and the National 
Association of Master Steam and Hot 
Water Fitters, whose members install such 
fittings and are likewise responsible for 
losses of life and property resulting from 
so-called standards fixed by those whose 
only interest consists in the profit that 
may be made on the sale of the goods, and 
who insist upon limiting the guarantee of 
their goods to the furnishing of a new 
part for that which may be found defec- 
tive ? 

The subject is one that should receive 
your careful consideration, in the light of 
all the information contained in the reports 
of your officers and committees, and I rec- 
ommend that the sentiment of our associa- 
tion, in convention assembled, be voiced 
with no uncertain sound. 

It will be recalled that at our last con- 
vention a resolution was passed affirming 
the desirability of co-operation between 
our association and the National Associa- 
tion of Master Plumbers in such matters 
as were of mutual interest, and providing 
for the appointment by our board of di- 
rectors of a committee to meet with a like 



committee of the board of directors of the 
National Association of Master Plumbers, 
to confer and take such action as might be 
found desirable. A similar resolution was 
adopted by the National Association of 
Master Plumbers in their convention at 
Galveston, Tex. 

In pursuance of these resolutions, such 
conference committees were appointed, and 
their work will be reported to you in de- 
tail in executive session. 

The Issue of Sub-Contracting, 

One of the subjects taken up by the 
conference committee was that of sub- 
contracting. This is no new subject to us. 
It has been considered in more than one 
of our annual conventions. We have adopt- 
ed resolutions reprobating the practice; but 
in many sections of the country it not 
only continues, but is the greatest evil with 
which we have to contend. The subject 
seems to me of such vital importance as 
to warrant its discussion not only in all 
national and State conventions, but wher- 
ever and whenever it may be possible to 
strike a blow at it. That it may have wide 
publicity, I desire to quote from the report 
of a sub-committee on this subject, of 
which committee I was chairman: 

1. The number of general contractors is 
seldom less than five and sometimes fif- 
teen. Each general contractor gets esti- 
mates from not less than three plumbers 
and steamfitters — sometimes from a dozen 
or more. The actual cost to each plumber 
or steamfitter who estimates is not less 
than one-half of 1 per cent, of the amount 
of estimate. 

If figured for owner, the number of bid- 
ders would average five. On a $2,000 con- 
tract, the cost to "the trade" would be 
$2,000 X Yi per cent, or $10 x 5 or $50. If 
figured under the general contractor, the 
number of bidders would average 39, mak- 
ing the cost to "the trade" $2,000 x V-, per 
cent, or $10x30, or $300. The average 
profit on a $2,000 contract would not ex- 
ceed $250. When figured for owner, "the 
trade" makes $200 net, or 10 per cent, on 
the contract. When figured for general 
contractor, "the trade" actually loses $50. 

Of course, the man who gets the con- 
tract makes $240, but it is at the expense 
of his fellow craftsmen, and "the trade" 
as a whole is poorer than if the work had 
not been done. 

This is not an exaggerated statement. 
It describes a process that is in continuous 
operation, and if all the work done by the 
phrmber and steamfitter were on the sub- 
contract basis there would be no survivals 
after a few years. 

2. Estimates given to general contractors 
are not, as a rule, fairly handled. No pro- 
vision is, or can be, made for their being 
opened in the presence of bidders and the 
contract awarded in accordance with fair 
competitive rules. Usually they are opened 
as received by the general contractor or 
one of his employes, and the figures may 
be easily obtained by favored competitors. 
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If the general contractor gets the work it 
is seldom that he awards the sub-contract 
on the merits of the sub-estimates he has 
received. Either a favored party is offered 
the contract at the price of the lowest 
bidder, or else new bids are obtained, often 
from new bidders, and not infrequently 
the lowest linal bidder is induced to take 
the contract at even a lower price by false 
representations as to the lowest prices ot 
his competitors. There are very few gen- 
eral contractors in whose offices sub-bids 
are fairly handled. 

3. The nature of our work is such as to 
justify and often necessitates our direct 
contact with the owner or his immediate 
representative, the architect. The general 
contractor is not concerned in such changes 
and betterments as are often made clear 
to the practical artisan as the work pro- 
ceeds, and frequently an inferior installa- 
tion is made because the general contractor 
cares only to comply with the specification. 

4. JNIany general contractors are unable 
to properly finance the work the\^ under- 
take and depend largely upon their credit 
to carry it through. In this "credit"' they 
include the sub-contracting plumber and 
steamfitter. There is scarcely a member of 
our craft who has not experienced great 
loss through this condition of the general 
contractor's finances. Almost invariably 
in such work our payments are delayed 
long after the general contractor has re- 
ceived them. It is manifestly unfair that 
a third party should stand between us and 
the owner, with power to embarrass our 
business by withholding payments. 

5. It is reasonable to conclude that the 
same work done through a general con- 
tractor will cost the owner more than if 
done directly for the owner. In some way 
the general contractor will get a profit. 
If it is made to seem that the building costs 
less by general contract the owner may 
be sure that he is getting less in quantity 
or quality. No plumber or steamfitter will 
do the same work cheaper for a general 
contractor (with all the risk and disad- 
vantages) than he would do it for the 
owner. 

Gentlemen, I believe that it is possible — 
that it is practicable — to kill this_ snake 
that for years has been winding itself about 
our business and squeezing out its legiti- 
mate profits. I am aware of the fact that 
some of our own members continue the 
practice ; they claim that they know the 
contractors for whom they work ; that they 
are the favored ones with such general 
contractors, and that they make a profitable 
business of it. Nevertheless, gentlemen, 
you are making such profit at the expense 
of your fellow members who, recognizing 
its inherent evil and having a just concep- 
tion of loyalty to the resolutions of our 
own national body, absolutely refuse to 
compete with you for such work. Possibly 
you might lose some dollars by discontinu- 
in the practice. So you might also gain 
some dollars by adopting some other dis- 
reputable practice which now you decry 



and abhor. Again, yo« might find that no 
real loss follows the abandonment of an 
unfair and unwise business practice. 

All the work there is in our line has to 
be done, and it will be done, by those of 
us who are prepared to do it, whether we 
take it as sub-contractors or insist upon 
having our dealings direct with owners. 

The most effective weapon we have 
against this evil is for all our members to 
be loyal to our own resolutions, even to the 
limit of whatever sacrifice it may require. 
I believe that an uncompromising stand 
taken by all our members would result in 
the elimination of our work from all gen- 
eral contracts. That this stand may be 
made easier for us, your board of directors 
has made some effective efforts to have 
such distinction made by those who pre- 
pare the specifications and contracts for 
much of the larger work. In nearly all 
departments of the United States Govern- 
ment a rule to that effect is now in opera- 
tion. By a recent enactment of the New 
York State Legislature the same rule will 
apply to all work in that State designed 
and erected under State supervision. In 
many isolated localities local ordinances 
provide for such separation in the con- 
tracts for schools and other public build- 
ings. Doubtless your incoming board of 
directors will continue their efforts in these 
directions, but, after all, the final victory 
will depend upon the determined stand to 
be taken by this association. Gentlemen, 
shall we not cut out this vile thing that is 
sucking the life blood out of our business? 

CONFERENCES WITH OTHER ORG.\NIZATIONS. 

A meeting of special interest and signifi- 
cance was held at our headquarters in New 
York on May 20 ultimo. It was composed 
of committees appointed by the American 
Institute of Architects, the National Asso- 
ciation of Master Plumbers and the Na- 
tional Association of Master Steam and 
Hot Water Fitters. Its stated object was 
to confer on matters of importance to our 
business — the reform of abuses almost im- 
possible for us to compass without the 
co-operation of the architects. It was a 
very satisfactory conference, the details of 
which will be fully reported to you in ex- 
ecutive session. 

My object in referring to this conference 
is to direct j-our attention to a new line 
Oi" service that has been successfully in- 
augurated by your board of directors. If 
we can secure the active co-operation of 
the architects throughout the country it 
will be comparativel}' easy to bring about 
certain reforms that we have been vainly 
striving for for years. We have good rea- 
son to believe that this initial conference 
will result in such co-operation. 

After several years of active work on 
committees, on the board of directors, and 
this last year as president, I am convinced 
that there is a great future for our asso- 
ciation. 

Our work for many years was prac- 
tically bounded by the idea of trade protec- 
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tion, but there has been a gradually en- 
larging vision; a vision much larger than 
is contained in our motto, "Who Helps 
Me I Help." That is all right for keeping 
our friends, the manufacturers, off our 
lawn. I would not belittle that part of 
our work. It is important that with all 
our might we shall restrain the manufac- 
turer from absorbing the business that 
makes it possible for us to live. But the 
broader vision comes with the knowledge 
that we have the power and opportunity 
to do things that help not only those who 
help us, but that may and do benefit the 
whole steamfitting fraterniy of our coun- 
try. It is ':p to us, through our board of 
directors and our committees, to take hold 
of such matters as the standardization of 
the materials we use. the education of our 
members in methods of estimating and in- 
stalling work, the vicious practice of sub- 
contracting, and many other problems that 
need solution; to take hold of them with 
strong determination and prove our ability 
to solve them in the way that shall per- 
manently benefit all steamfitters every- 
where, whether their names are on our roll 
or not. 

And then it will happen to us that, being 
found worthy to represent the fraternity 
at large, there will be continuous acces- 
sions to our ranks and we shall become 
rrore and more the National Association 
of Master Fitters. 

To accomplish results in these larger 
things that are constantly challenging us 
means self-sacrificing work for many of 
our members. As incentive for such sac- 
rifice, we have the example of many former 
members who have given time and means 
to laying the foundations of our association 
and "building thereon the principles and 
methods that have resulted in the success 
already attained; but more than this is the 
incentive that comes with opportunity for 
larger and more effective service. 

TO DO ALL WE CAN is the only limit 
to the obligation resting upon every mem- 
ber of our association. 

The convention committees were 
appointed as follows : 

Credentials: William P. Thompson, 
Pennsylvania ; C. J. Fox, Wisconsin ; 
Charles Geig-er, Xcw York; George 
H. Zellers, District of Columbia ; C. 
S. Eames, Connectictit : J. A. Almi- 
rall, New York, ex-officio. 

Appeals and Grievances: Edmund 
Grassier, Wi.sconsin ; Henry W. 
Lloyd, Massachusetts; Harry Geiser, 
New Jersey. 

Auditin_s;: N. P. Bishop, Connecti- 
cut ; William H. Curtin, New York ; 
Walter A. Lawson, New Jersey. 

Constitution and By-Lazvs: U. G. 
Scollay, New York ; ' R. R. Albert- 



son, New Jersey ; C. B. Kennedy, 
Pennsylvania. 

Distribution of Repprts: Elias D. 
Smith, New York ; George H. Mc- 
Clean, Massachusetts ; Frank H. 
Meadows, Wisconsin. 

Nominating: A. E. Kenrick, Mass- 
achusetts ; George F. Kappel, New 
Jersey ; J. E. Rutzler, New York ; 
John J. Collins, Missouri ; Joseph A. 
Langdon, Pennsylvania. 

Reception: John T. Bradley, Miss- 
ouri ; W. B. Armstrong, New York; 
T. B. Cryer, New Jersey; J. T. Sad- 
ler, New York. 

Resolutions: William P. Kirk, Con- 
necticut; R. J. Haben, Pennsylvania. 

Ways and Means and Good of the 
Order: S. A. Jellett, Pennsylvania; 
John J. Collins, Missouri ; William 
H. Curtin, New York. 

The convention then went into 
executive session when the reports of 
the other officers and committees were 
presented. 

The Board of Directors report was 
read by William H. Oakes. Much in- 
terest centered in the report of the 
Committee on Trade Relations, read 
by N. P. Bishop. 

secretary's report. 

Secretary Gombers reported that 
the membership of the association in- 
cludes a larger number of active inem- 
bers than has been the case for some 
years past. The total number added 
to the roll during the year was 122, 
and the number dropped was 41. 

The List in Accord had a gain of 
25 concerns, together with the ad- 
dresses of 7 branches, making a total 
of 32. 

The report contained an exhaust- 
ive statement of the conferences lead- 
ing up to the adoption of the "1912 
U. S. Standard" Schedule of Flanged 
Fittings and Flanges, going to show 
that many of the manufacturers now 
opposing the standard had previously 
expressed themselves as agreeable to 
the general plan and had been given 
ample opportunity of presenting their 
case which, in some instances, they 
had failed to do. 

STANDARDIZATION COMMITTEE'S REPORT 

The report of the Committee on 
Standardization, which was presented 
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by William J. Baldwin. Jr., and was 
a comprehensive statement of the de- 
velopment of the "1912 U. S. Stand- 
ard" flange schedule. Suggestions 
looking towards a solution of the 
problem of rating house heating boil- 
ers were also contained in the report 
which was, in part, as follows: 

As we know there has been some recent 
active and not fair opposition on the part 
of some manufacturers to this uniform 
standard. Since "The 1912 U. S. Standard" 
was adopted some manufacturers have sys- 
tematically tried to oppose its general use. 
So far as the committee knows no good 
reasons given except that it will cost some- 
thing to change patterns. We know this 
is a fallacy for the simple reason that the 
purchaser pays whatever the manufacturer 
charges for fittings and they naturally in- 
clude cost of altering patterns as we'll as 
every other item of cost when making 
prices. 

Fortunately all manufacturers of fittings 
are not controlled by a few and quite a 
number have not only expressed their will- 
ingness to make fittings in accordance with 
"The 1912 U. S. Standard,:' but some we 
believe are now making and selling them. 
Our secretary has a list of manufacturers 
who are ready to accept orders for nrompt 
delivery. While it is not within the prov- 
ince of this committee to recommend that 
our members give their business not only 
now but in the future to these manufac- 
turers, we do think that they should have 
our support the same as they are now giv- 
ing us support in this important under- 
taking. 

W^hen all the manufacturers of fittings 
are making and selling "The 1912 U. S. 
Standard," the names of those now making 
these fittings should be at the head of the 
list for the information of our members. 

Because of the opposition of certain 
manufacturers, the committee w'ill state 
briefly why and how "The 1912 U. S. 
Standard" was compiled and was adopted 
by the joint committee of the American 
Society of Mechanical Engineers and the 
National Association of Master Steam and 
Hot- Water Fitters, and which has since 
been adopted by the Bureau of Standards 
of the United States Navy Department, 
several of the other Federal departments, 
some State and municipal departments, en- 
gineering societies and others, a list of 
which our secretary has for the informa- 
tion of our members. 

HOW THE "U. S. STAND.-\RD" CAME TO BE 
ADOPTED. 

The history of standard flanged fittings 
prior to the time the joint committee took 
the matter in hand is brief. As a matter 
of fact there was no uniform standard. 
This association for years has been en- 
deavoring to get a uniform standard, and 
our records show that ^vith this i'nd_ in 
view we communicated with the m.inufac- 



turers at least five or six years ago. bur 
without results. When the joint committee 
started its work on "The 1912 U. S. Stand- 
ard," over a year and a half ago, the n:anu- 
facturers were invited to join with us, but 
practically declined to do so as an asso- 
ciation. Some individual represenirtivf s 
attended a few of our meetings nid as- 
sisted us in the work. The attitude of tl.e 
rnanufacturers as a whole, prior to the 
time the joint committee started its work 
and during the time the committee was at 
work on "The 1912 U. S. Standard," ard 
subsequent to its adoption, has been one of 
delay and unfriendliness, which has added 
greatly to the work of the individual mem- 
bers of the joint committees. The desire 
of the joint committee was to work with 
the manufacturers if possible, but when 
they refused there was nothing for us to 
do but continue our work without their 
assistance. 

WHY THE STANDARD IS NECESSARY. 

Some of the reasons why "The 1912 U. S. 
Standard" was necessary are: First, the 
question of safety was first considered, and 
it was pointed out by Air. Stott, chairman 
of the committee on flanges of the Ameri- 
can Society of Alechanical Engineers, that 
the factor of safety due to the stress in 
bohs was less than 2, compared with the 
factor of safety of about 16 for extra 
heavy pipe. In other words, where the 
bursting pressure of extra heavy pipe was 
approximately 4,000 lbs., and the maximum 
steam pressure carried 250 lbs., there is a 
factor of safety of about 16; while in the 
case of fittings the stress due to the applied 
load figured on the basis of actual experi- 
ments showed that the initial load due to 
screwing up a bolt to make a steam-tight 
joint may be estimated at 16.000 lbs. per 
inch nominal diameter of bolt, or 29,000 
lbs._ at_ base of the thread for a 1-in. bolt. 
This intensity of stress varies approxi- 
mately inversely as the nominal diameter 
of bolt, so that with bolt steel at 60,000 
lbs. tensile strength we have a factor of 
safety of less than 2 for bolts smaller than 
1 in. and a little above 2 for bolts larger 
than 1 in. 

Owing to the ununiformity of different 
makes of flanged fitttings on the market, 
and this low factor of safety, many large 
users of high pressure fittings like the In- 
terborough Rapid Transit Co., New York 
Edison Co., the United States Navy De- 
partment, and others, have in the past had 
special fittings made from their own pat- 
terns rather than take chances on ununi- 
form fittings. Now that we have "The 
1912 U. S. Standard," the Interborough 
Rapid Transit Co., the New York Edison 
Co. and United .States Navy Department 
have discontinued the use of their soecial 
fittings and have adopted "The 1912 U. _S. 
Standard." Other large users of special 
fittings will undoubtedly do likewise. 

In view of the above, no fair minded 
person can honestly question the advisa- 
bility of making flanged fittings safe when 
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it is only a question of increasing the di- 
ameter of the flange, or increasing the 
number or size of bolts, and adding a little 
additional weight to the fitting, the cost of 
which is relativeh' small compared with the 
total cost of the fitting; and the purchaser 
pays for it in any event. 

When fittings let go and damage is done, 
the contractor or owner usually suffers 
the consequences, and if they are willing to 
pay the increased cost of fittings for the 
question of safety alone, the manufacturers 
have no just grounds for complaint. 

The second important reason for "The 
1912 U. S. Standard'" is that of having all 
fittings of a size of different manufac- 
turers uniform in all essential measure- 
ments and details. The necessity for this is 
so apparent to everyone, whether contrac- 
tor or engineer, that there is scarcely any 
room for argument against it. It is an- 
noying and inconvenient to the designing 
engineer when he does not know the di- 
mensions of fittings which will be used in 
some piping w-ork where space is an im- 
portant item, and where detailed drawings 
must be made accurately to scale. When 
there was no standard the engineer had 
to specify one particular make of fittings 
to the exclusion of others when his draw- 
ings had to be very accurate. "The 1912 
U. S. Standard" will save the designing 
engineers and draughtsmen a great deal 
of time, worry and expense to which they 
have heretofore been put. 

When it comes time for the contractor 
to erect piping work it will not be neces- 
sary for him to spend a lot of time check- 
ing drawings to see if fittings of this, that 
or the other make will fit in. The pipe 
lengths can be cut and delivered and the 
fittings delivered separately, and when the 
fitters erect them much of the unnecessary 
expense for labor and annoyance experi- 
enced in the past will be eliminated. 

When the contractor is called in to rnake 
repairs or alterations, especially where it is 
necessary to get a plant operating as quick- 
ly as possible after breakdown, the saving 
to the owner not only in the cost of mak- 
ing the repairs, but in not having his plant 
shut down unnecessarily long, are only a 
few of the benefits derived by using "The 
1912 U. S. Standard." 

These are the two most important rea- 
sons for the standard, viz., safety and uni- 
formity. 

We will state briefly how "The 1912 U. S. 
Standard" was developed. 

DEVELOPMENT OF THE STANDARD. 

The committee annointed one of its mem- 
bers to tabulate the different size fittings 
of six . or eight different large manufac- 
turers, and after this was done the tabu- 
lation w^as presented to the members of the 
committee in blue print form for their in- 
dividual study. Each manufacturer was 
represented by a number so that no mem- 
ber of the committee, except the one who 
knew the key. could tell which manufac- 
turer's fittings we were considering. Our 



first effort was to see if two or more manu- 
facturers agreed on any particular size fit- 
ting.s in all dimensions, and in this way 
possibly avoid changing dimensions of fit- 
tings where several of the manufacturers 
agreed. We found, however, when con- 
sidering the fittings from the standpoint 
of safety, that it was necessary to make 
changes which originally we hoped might 
be avoided. In some cases we found that 
additional bolts were necessary, and in 
other cases that it was necessary to increase 
the diameter of the bolts. This frequent- 
ly necessitated increasing the size of the 
flange and sometimes increasing the length 
of the branch of the fittings so tjiat the 
flanges would clear. This refers particu- 
larly to the tees and Y branches. In other 
cases we found the bolts could not be got- 
ten in Conveniently, and this required 
changes in the diameter of the bolt circles, 
etc. Every minute detail of every fitting 
was carefully considered and reconsidered 
from every viewpoint. Records of tests 
were examined and full sized detail draw- 
inp^s were made, showing all dimensions, 
drillings, bolts, etc. The amount of work 
which this required is almost inconceiva- 
ble by anyone except those who know the 
amount of time that had to be given to it. 

V/e have been able to materially increase 
the factor of safety without making un- 
necessary changes. 

During the time the joint committee was 
working on the standard, we had the ad- 
vice and assistance of Capt. Charles M. 
Dyson, of the United States Navy Depart- 
ment, and at several of our conferences in- 
dividual manufacturers were represented, 
and whenever they made suggestions they 
were carefully considered, and we believe 
in every case these suggestions were car- 
ried out. 

We did not have the support of the man- 
ufacturers as a whole in our effort to com- 
pile this standard, but we had the help of 
some, and we hope every member of this 
association and every engineer or person 
interested in the subject will now give their 
active support to its adoption and use 
throughout the country. 

The committee would suggest that one 
means of procuring recognition of "The 
1912 U. S. Standard" would be for every 
member when placing an order which re- 
quires either flanges or flanged fittings to 
have printed or stamped on the order that 
all flanges and flanged fittings must be in 
accordance with "The 1912 U. S. Stand- 
ard," and this would apply to pumps, en- 
gines, heaters or any other apparatus which 
will be erected with flanged niping, fittings 
or valves. 

If any manufacturer refuses to accept 
an order calling for "The 1912 U. S. Stand- 
ard." the member should immediately re- 
port same to our secretary at National 
headquarters, giving any reasons if stated 
by the manufacturer. The secretary will 
undoubtedly be able to give the member 
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names of manufacturers who will comph- 
with "The 1912 U. S. Standard." 

AT WORK ON LARGER SIZES. 

This committee has been instructed by 
the board of directors to take up the ques- 
tion of standardizing very large size flanges, 
and at present we are at work on this, 
with the co-operation of the committee of 
the rvmerican Society of Mechanical Engi- 
neers. We hope in the near future to pre- 
sent for adoption a schedule of same. This 
new schedule will apply to very large size 
flanges and will not in any way afifect "The 
1912 U. S. Standard." 

Mr. Combers will undoubtedly have a lot 
of valuable data, information and sugges- 
tions to make with reference to "The 1912 
U. S. Standard."' 

House Heating Boiler Rating. 

The individual members of this commit- 
tee have been working systematically on 
the question of rating house heating boil- 
ers, and though we are now only reporting 
progress we are not giving up this import- 
ant matter. While we have not been able 
to get the boiler manufacturers as a whole 
to agree on a standard for testing and rat- 
ing house heating boilers, we believe in 
some cases they have come to the conclu- 
sion that their catalogue ratings are, to say 
the least, excessive for house heating con- 
ditions. If members want to satisfy them- 
selves on this point, all that is necessary 
is to ask a boiler manufacturer if he will 
guarantee the ratings shown in his cata- 
logue provided the boiler is operated un- 
der house heating conditions as now gen- 
erally accepted, and you will probably find 
that he will advise you not to expect the 
boiler to carry the catalogue's rating un- 
less you fire oftener than once in eight 
hours in severe weather. The committee 
believes that while house heating condi- 
tions vary some, they are fairly accurately 
defined, and we have ofifered the following 
as conditions under which house heating 
boilers should be operated, and the boiler 
under these conditions should be executed 
to carry the ratings which the boiler man- 
ufacturers claim for them : 

First — That the boiler should be fired 
only once in eight hours. 

Second — That it should not be necessary 
to burn more than four pounds of anthra- 
cite coal per hour per square foot of grate 
(coal containing at least 12,000 B. T. U., 
per pound). 

Third — That in figuring the amount of 
direct radiating surface which a boiler 
should take care of, each square foot of 
direct steam radiating surface wjll emit 250 
B. T. U. per hour, and each square foot 
of direct hot water radiating surface will 
emit 190 B. T. U. per hour. 

The committee believes that if this stand- 
ard was universally adopted it would be 
equally fair to all manufacturers. What 
we ask of a manufacturer is that his boiler 
will, under house heating conditions as 
definitely defined, take care of the amount 
of surface which his catalogue claims. 



At one tune it was thought advisable bv 
the committee to limit the temperature o'f 
the gases leaving the boiler, but this was 
commented on by some manufacturers, who 
claimed a higher efiiciencv for their boiler 
when the gases passed off at higher tem- 
peratures. The committee felt it was neces- 
sary in some way to either fix approxi- 
mately the temperature at which the gases 
should leave the boiler or to stipulate the 
efficiency of the boiler when operating un- 
der house heating conditions. It was finally 
concluded to eliminate everything that 
might leave any chance for reasonable ob- 
jection, so that now there are only three 
points, and they are definitely fixed— first, 
the number of hours between firing; sec- 
ond, the amount of anthracite coal burne 1 
per square foot of grate per hour; and 
third, the amount of heat that will be 
emitted from a square foot of direct radi- 
ating surface as the basis for fixing the 
boiler rating. 

The committee recommends that when 
members are purchasing heating boiler for 
house heating purposes, and wish to protect 
themselves against the possibilitv of in- 
stalling too small a boiler, or a boiler which 
might be overrated, that they stipulate, 
when ordering, the conditions as outlined 
in the three clauses before read, and ask 
the manufacturers to guarantee their rat- 
ings when the boilers are operated under 
these conditions, namely: fire once in eight 
hours; burn four pounds of anthracite coal 
per hour per square foot of grate ; and the 
direct steam radiators emitting 250 B. T. U. 
per hour per square foot, and hot water 
radiators emitting 190 B. T. U. per hour 
per square foot of surface. 

The committee offers the above as a sug- 
gestion, and it has occurred to us that a 
rubber stamp could be made, the contents 
of which would briefly define house heat- 
ing conditions, and if boiler orders were 
stamped with same, the effect would be 
beneficial. 

If a member has a house to heat to 70° 
F. in zero weather requiring 1,000' sq. ft. 
of direct steam radiation and 300 sq. ft. 
additional direct surface in exposed mains 
and risers, he should be able to turn to the 
boiler manufacturer's catalogue and pick 
out a 1,300 ft. boiler. This could be done 
if the boiler manufacturers would rate their 
boilers conservatively in accordance with 
house heating conditions as we have out- 
lined, and not rate them from tests made 
as power boilers are tested and run. 

RADIATOR VALVES TO BE STANDARDIZED. 

Some of the new work which the com- 
mittee has in hand at present is that of 
standardizing radiator valves. Now we can 
only report progress. The committee 
would like suggestions from the members 
on the matter of standardization work. 

The report was signed by Wm. J. Bald^ 
win, chairman; T. B. Cryer, N. L. Dan- 
forth. W. T. English, W. P. Kirk. Edward 
B. Dennv. and W. H. Oakes. 
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TREASURERS REPORT. 

The report of Treasurer Juan A. Al- 
mirall showed: 

Cash on hand Mav 1. 1911 $8,065.36 

Receipts, Mav 1, 1911, to I^Iay 1, 

1912 .....; 16,287.36 



Making a total of $24,352.72 

Expended, Mav 1. 1911. to May 1, 

1912 15,311.53 

Cash balance May 1. 1912.... $9,041.19 

NEW OFFICERS. 

The ejection of officers was unani- 
mous, the following ticket being 
named : 

President: Edward B. Denny, 
Newark, N. J. 

Mce-president : John T. Bradley, 
St. Louis, Mo. 

Treasurer: Juan A. Almirall, New- 
York. 

Sergeant-at-Arms : John C. F. 
Trachsel, Philadelphia. 

Board of Directors: William H. 
Oakes. Boston; Juan A. Almirall, 
New York; John T. Bradley, St. 
Louis, Mo. ; Edward B. Denny, New- 
ark, N. J.; Charles A. Geoghegan, 
New York; E. Grassier, Milwaukee, 
Wis. ; Peter F. Maginn. Pittsburg, 
Pa., and Samuel Wright, Buffalo, 
N. Y. 

At a subsequent meeting of the 
Board of Directors Henry B. Gom- 
bers was re-elected secretary. 

The usual pleasantries attending 
the installation of the newly-elected 
officers were carried out with Stewart 
A. Jellett, of Philadelphia, acting as 
Chairman and Elias D. Smith, of 
Elizabeth, and P. Gormly, of Phila- 
delphia, acting as a committee to 
quiz the new incumbents and admin- 
ister the oaths. 

The convention closed with a pleas- 
ant surprise for President Edward B. 
Denny in the shape of a silver-headed 
ebony cane, presented by T. B. Cryer 
on behalf of the members of the New 
Jersey State Association of Master 
Steam and Hot Water Fitters. The 
cane, said Mr. Cryer, was a slight 
token of the esteem in which Presi- 
dent Denny is held by his fellow- 
members from New Jersey. Presi- 
dent Denny showed his surprise as 
w^ell as his deep appreciation of the 
gift, but quickly found words to ex- 



press the thanks he felt for the grace- 
ful action of his New Jersey friends. 
Before adjournment was taken 
greetings were exchanged by tele- 
graph with the National Association 
of Sheet Metal Contractors, then as- 
sembled in convention in St. Louis. 



Entertainment Features. 

The large attendance at the conven- 
tion, especially on the part of the ladies, 
gave added ze,st to the entertainment 
features, v^^hich were admirably carried 
out under the direction of W. G. Le 
Compte, president of the Manufacturers' 
and Supplymen's Entertainment Com- 
mittee, ably assisted by J. Barton Gar- 
field, wrho served as secretary-treasurer 
pro tem. At a preliminary organization 
meeting the following committees were 
named: 

Captain of the rifle team: for the supply men, 
W. G. Le Compte; for the master fitters, W. J. 
Baldwin, Jr. 

Captain of the bowling team: for the supply 
men, E. C. Molby. 

In charge of the bowling alleys, C. A. Miller. 

In charge of the ladies' bowling alleys, J. Bar- 
ton Garfield. 

In charge of the rolling chairs, R. B. Hunt. 

Committee on convention supper, W. M. Cos- 
grove and H. G. Issertell. 

W. G. Le Compte was unanimously 
re-elected to serve as president of the 
Manufacturers' and Salesmen's Enter- 
tainment Committee for another year, as 
were Frank K. Chew, as secretary, and 
M. E. Danforth, treasurer. 

The following firms subscribed to the 
entertainment fund, which was used to 
defray all of the expenses connected 
with the entertainment programme. 
Contributors to Entertainment Fund. 

Spencer Heater Co., Scranton, Pa. 

Richardson & Boynton Co., New York. 

Jenkins Bros., New York. 

Novelty Iron Works, Canton, O. 

Direct Separator Co., Syracuse, N. Y. 

Atwood & Morrell. New York. 

McCrum-Howell Co., New York. 

Shirley Radiator & Boiler Co., Indianap- 
olis, Ind. 

W. H. Page Boiler Co., Norwich, Conn. 

Johnson Service Co., New York. 

Massachusetts Ean Co., Watertown, Mass. 

Dexter Engineering Co., Providence, R. I. 

Handy Mfg. Co., Bridgeport, Conn. 

United States Radiator Corporation, De- 
troit, Mich. 

Kewanee Boiler Co., Chicago, 111. 

Warren Webster & Co., Camden, N. J. 

American Blower Co., Detroit, Mich. 

Kea.sbey & Mattison Co., New York. 

.Standard Steam Specialty Co., New York. 

The H. B. Smith Co., Westfield, Mass. 

H. W. Johns-Manville Co., New York. 

Crane Co., Chicago, 111. 

Patterson-Allen Engineering Co., New 
York. 

Pierce, Butler & Pierce Mfg. Co., Syracuse. 

American Radiator Co., Chicago, 111. 

Kennedy Valve Co., Elmira. N. Y. 
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Manning, Maxwell & Moore, New York- 
James A. Donnelly, New York. 
Cryer Return Line System Co.. New York 
Fowler & Wolfe Mfg. Co., Philadelphia 

Pa. 
National Radiator Co.. Johnstown, Pa. 

Golf Tournament. 

The special golf tournament arranged 
in connection with the convention at the 
Atlantic City Country Club, and played 
on Monday. June 10, resulted as follow^s: 

l»-hole medal play, handicap: Win- 
ners, E. C Eckfeldt, 111-36, 75, prize, 
box of golf balls; F. F. Cooper, 106-30, 
76, prize, scarf pin; C. S. Wood, 108-30, 
\a' cP,"^^ ^°'^ shoQs\ F. C. McLain, 95- 
14, 81, prize, scarf pin; R. B. Hunt, 99-18, 
T \P".^?' ^°'^ ^^^- Other scores were: 
fc^f ^'P^^l:^^- ^-' E- H. Giles, 107-25, 
of'i^-c?c- S^'^^^d, 83-0,83; E. C. Molby 
97-12, 85; W. G. Gilbert, 101-16, 85; A. S 
Armagnac 98-12, 86; J. C. Parry, 96-7, 

f ^*"im-o?^n^'"'^''' ^^-6' 91; W. C. Mat- 
l^'^^T'r^l^-^^' 94; C, R. Fowler. 113-18, 95; 
• •"ic?*l^/'?^ ^^^-^^^ ^00; J. C. Faulk- 
?fj' l^^'^^'rl^"^- J- -^- Donnelly, 152-36. 
c u' ^J ^loP^.""-'^' J^-' 156-36, 120; G. C. 
Schmidt, 181-36, 145. 

A competition against bogey, which 
was played at the same time, was won 
by J. B. Garfield, who, with a medal 
score of 83, finished all even with bogey. 

In the afternoon the event was a best 
ball match, with the players paired This 
event was won by A. S. Armagnac and 
t. C. McLain wath a score of 83-9, 74. 

Master Fitters Win Rifle Match. 

The convention rifle match was won 
by the team representing the Master 
l;itters Association, the individual and 
the total scores being: 

TK- T o .^i^STER FITTERS' TEAM. 

v\. J. Baldwin, Jr., Captain;. 184 188 186 18T 

Henry B Gombers igQ 191 i92 i93 

P P ^T^ir" 188 187 183 ll 

^^:>iSr!^;.v;::::::::::^jgjig^ 

^ ^ ^ SUPPLY MEN'S T^iiM^^' ^^ ''' 

v' w ^e, t'Ompte, Captain... 189 193 187 187 

H q- ?=h'°'^'" ^S5 166 m 16.3 

R R Hifnt"""" 1^ I'O 186 184 

§av^M^^-.-:::::::::::::^_l^jili 

909 906 908 882 

The Bowling Tournament. 
While rival teams of the master fitters 
and supply men were fighting it out on 
one set of alleys on Wednesday night 
twenty-four of the ladies competed for 
individual honors on other alleys, with 
the following results, the names in the 
ladies tournament being given in the or- 
der of their finish: 

W r M SUPPLY MEN'S TEAM. 

JA G. McCormick ioa ire r>i , 

W. M. Cosgrove 176 17R 1-, 

C. S. Wood hX 1.^6 1-04 

Arthur Ritter jto hk }-l 



TT w ^ STEAM FITTERS' TEAM. 

wm'' • Go^cfoT ^"•.•.•.•.•.■.•;; : : ; ; ; ; Jf « i^' i^^ 

G. H. Zellers ijy CAq 

Henry B Gombers lllllllAsi 12.3 144 

E. F. Joy j.>o ,oo lift 

Wm. J. Baldwin, Jr. ......:;: i 127 Ifi - 1|| 

LADIES BOWLING TOURNAMENT ^^' 
Mrs. E. C. Molby, 222- Mrs I ParrV 9ir- 
Miss Theodora Jellett. Hi ; Mrs. A. S Trmaf ^ 
nac 1,0: Mrs. William Curtin. 167 Mis^ I 

Uns IsV'^Mr^'''^- h/°°'-^' 15^'- Miss J CoT: 
i°q' m ' ^"^^V H; Addams, 151; Miss A. Rice 
lo9; Mrs. M. J. Callahan, 44; Mrs. J T Brad- 
ley, 134; Mrs. W. J. Olvaney 125 Mrs Charles 
Geiger, 121; Mrs. E. Rutzlef, 120- Mrs C A 
Geoghegan 118;_Mrs H. M. Chapman, lU; Mrs" 

Wr!ghr78''' ^'' ^''' ^- ^'^°"' ™; "^''^^ K.- 

The Supper at the Isleworth. 

. All the features of a midnight supper 
in a large city were attended the colla- 
tion served at the Isleworth immediate- 
ly following the bowling contests. Here 
the prizes for the various convention 
events were arranged on a table in the 
center of the hall, while the diners sat 
at tables extending around the four sides 
01 the room. 

In the first place there was the strike 
ot waiters, cleverly engineered by Chair- 
man \\ G. Le Compte and H. G. Isser- 
tell, whose white flannels gained him 
lasting renown as Phoebe Snow of the 
Road of Anthracite. After enough vol- 
unteer waiters, including one fair lady, 
had been drafted from among the diners, 
and had shown their skill as professional 
waiters, the strike subsided as quickly as 
It arose and the supper proceeded with- 
out further hitch. 

At the close of the supper John T. 
liradley was appointed as sergeant-at- 
arms. to preside at the prize table, a 
post which he so ably filled at Chica-o 
l5^t year, while Elias D. Smith and John 
y- i". Irachsel again performed their 
duties as escorts to the prize winners. 
, l^?^^'ai"'ous winners were announced 
by different speakers, and as they ad- 
vanced to the prize table they were o-fven 
their choice of the center pieces, hand- 
bags, rugs, tea trays, parasols, etc., for 
the ladies, and scarf pins, umbrellas, coat 
hangers, etc., for the men. It was at 
an early hour in the morning when the 
party broke up. 
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The Ocean City Trip. 

A^A'^'^^j^^ }^^ convention adjourned 
Wednesday afternoon, many stayed over 
for the trolley trip to Ocean Citv and 
back with a shore dinner at the Inlet 
Hotel. Special trolleys took the party 
to Ocean City and the return trip was 
made by boat to Longport, and thence 
by trolley to the Inlet. 

Among the Exhibitors. 

American Radiator Co., Chicago, had 
an exhibit of its new Arco Wand vacuum 
cleaner. The machine was shown in 
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operation and had the distinction of be- 
ing the only vacuum cleaning apparatus 
shown at the convention. Circulars ex- 
plaining its construction and operation 
were given out by A. B. Marshall, who 
was in charge. 

Federal Engineering Co., Wilmington, 
Del., showed types of its Federal blow- 
off valves, including a cut section, illus- 
trating why grit and sediment cannot 
lodge "in this valve, also the absence of 
packing or springs. Inquirers were 
given full particulars of the valve by the 
inventor, William T. Fowden, of Ches- 
ter, Pa., and by Howard L. Pyle. 

H. ^nd H. Bender and Hanger Co., 55 
550-562 West 25th St., New York, had on 
exhibition a unique rod bender for use 
in making hooks, eyelets, pipe hangers, 
etc., out of straight iron rods. Those 
on hand for the company included Paul 
R. Heiland. manager, and E. T. Curry. 

Patterson-Allen Engineering Co., 2 
Rector St., New York, had on exhibition 
one of its 4-in. Patterson-Allen forged 
steel valves for use with high pressure 
and superheated steam. John H. Allen, 
general manager of the company, was 
present, and had many interesting things 
to say about its construction and dura- 
bility. 

Franklin Williams, 39 Cortlandt St., 
New Y'ork, distributed circulars illus- 
trating the Neverust copper exhaust 
head. Emphasis was laid on the fact 
that the cast iron base and baffle are in 
one piece, and that its construction elim- 
inates the liability of noise and back 
pressure. 

Handy Mfg. Co., Bridgeport, Conn., 
had circulars on hand showing the 
Handy die stocks. H. S. Ashmun was 
in attendance in the interests of the 
company. 

Homestead Valve Mfg. Co., Pittsburg, 
Pa., had circulars illustrating the Home- 
stead valves and locking cock, including 
price lists. 

Positive Differential System Co., 132 
Nassau St., New York, distributed cir- 
culars of its vacuum return line and 
gravity return line heating systems. The 
company's interests were taken care of 
by James A. Donnelly, president and 
general manager, and G. C. Schmidt. 

Brogan & Co., 810 Race St., Philadel- 
phia, Pa., had circulars illustrating the 
Swenson self-grinding valves, made by 
the Bunting Brass & Bronze Co., Alli- 
ance, O. 

A. Wyckoff & Son Co., Elmira, N. Y., 
exhibited its well known forms of 
Wyckoff patent steam pipe covering for 
exposed or underground steam pipes; 
also its wood stave steam pjibe covering, 
intended to serve as a substitute and im- 
provement on the solid log. It was 
made of seasoned white pine staves, 2 in. 
thick, jointed together, then wound with 



heavy galvanized steel wire and coated 
with asphaltum. 

Other manufacturers represented were: 

WARREN WEBSTER & CO., Camden, N. J.: 
W'arren Websier, E. K. Lanning, L. H. Quack- 
enboss and E. Kressler Webster. 

AMERICAN BLOW^ER CO., Detroit, Mich.: 
Arthur Ritter. 

GURNEY HEATER MFG. CO., Boston, Mass.: 
R. B. Hunt. 

A. WYCKOFF & SON CO., Elmira, N. Y.: 
Peter O. Sutphen. 

JENKINS BROS., New York: W. G. LeCompte 
and Jack Stiles. 

AMERICAN RADIATOR CO., Chicago: C. K. 
Foster, W. M. Cosgrove, William F. Stearns, 
J. D. Erskine, A. B. Marshall, T. H. Huddle- 
ston and J. Barton Garfield. 

H. W. JOHNS-MANVILLE CO., New York; 
Frank R. Austin, A. H. Hoff, A. S. Royal and 
John J. Greene. 

RICHARDSON & BOY'NTON CO., New York: 
D. Rait Richardson. 

MASSACHUSETTS FAN CO., Watertown, 
Mass.: C. E. Lawrence. 

H. B. SMITH CO., Westfleld, Mass.: R. D. 
Reed, J. C. Faulkner, C. A. Miller, Theo. F. 
Humphrey, H. D. Kellogg and G. H. Chasmar. 

PIERCE, BUTLER & PIERCE MFG. CO., 
Syracuse, N. Y. : E. C. Molby, E. H. Giles and 
J. M. Kipe. 

UNITED STATES RADIATOR CORPORA- 
TION, Detroit. Mich.: E. E. McNair, T. Howell 
Johnson, George W. Barr and H. C. Call. 

McCRUM-HOWELL CO., New York: Howard 
T. Gates. Frank E. Price, W. G. Culbert and 
J. D. Brady. 

SIMS CO., Erie, Pa.: George D. Steele. 

NOVELTY IRON CO., Canton, O.: F. M. 
Mechling, George E. Downe and Charles F. 
Morrow. 

DETROIT LUBRICATOR CO., Detroit, Mich.: 
H. I. Lord. 

KEWANEB BOILER CO., Kewanee, 111.: 
Homer Addams. 

MACKAY MFG. CO., New York: W. M. 
Mackay. 

KEASBEY & MATTISON CO.. Charles S. 
Wood and F. F. Cooper. 

JOHNSON SERVICE CO., New York: H. D. 
Bristol and H. W. Ellis. 

AMERICAN FOUNDRY & CONSTRUCTION 
CO., Pittsburgh, Pa.: J. V. Klingelhofer and J. 

D. Hiles. 

NATIONAL RADIATOR CO., Johnstown, Pa.: 
John H. Waters and Charles N. Tull. 

SPRAGUE ELECTRIC WORKS, New York: 
H. G. Issertell and G. E. Seward. 

KENNEDY VALVE CO., Elmira, N. Y. : Dan- 
iel Kennedy. 

D. G. C. VALVE CO., New York: R. J. 
Sovereign. 

JENNISON MFG. Co., Fitchburg, Mass.: 
Walter Jennison. 

UNITED BRASS MFG. CO., Cleveland, 0.: 

E. T. Curry. 

WM. H. PAGE BOILER CO., New York: W. 
P. Davenport and E. C. Moran. 

SPENCER HEATER CO., Scranton, Pa.: 
David Boies and M. C. Gillett. 

BROGAN & CO., Philadelphia: Frank F. 
Powderly. 
GEORGE BENDER. New York: L. Moore. 

BISHOP-BABCOCK-BECKBR CO., Cleveland, 
O.: W. S. Ransom and G. L. Fitz. 

KIELEY & MUELLER, New York: F. F. Pow- 
derly. 

UNION RADIATOR CO., Johnstown, Pa.: H. 
ArLewis and A. F. Sheahan. 

LAWLOR REGULATOR CO., New Y'ork: 
Charles H. Hobson. 

DEXTER ENGINEERING CO., New York: 
D. W. Moore. 

ISAAC A. SHEPPARD & CO., Philadelphia: 
A. W. Proctor. 

KEYSTONE SUPPLY CO., Philadelphia; Chas. 
H. Speakman. 

NATIONAL TUBE CO., Pittsburgh, Pa.: C. R. 
Cummings and H. O. Ramsey. 

SCOTT VALVE CO., Chicago: E. W. Leonard. 

SHIRLEY RADIATOR & FOUNDRY' CO., In- 
dianapolis, Ind.: Fred W. Smith. 

CRANE CO., Chicago: S. E. Lally. 



THE HEATING AND VENTILATING MAGAZINE 



47 



F. 
H. 
G. 
A. 

F. 
F. 



MAXXIXG. MAXWELL & MOORE, Xew 
York: Frank J. Corbett. 

GLORE SUPPLY CO., Philadelphia: E. F. 
Glore. 

PEXX EXGIXEERIXG CO., Philadelphia: H. 
H. Hellerman. 

THATCHER FURNACE CO., Xew York: E. 
E. Barto. 

FREED HEATER CO., Collegeville, Pa.: A. 
H. Pearson. 

BOYXTOX FURNACE CO., Xew York: Will- 
iam Ritchie. 

ATWOOD & MORRILL CO., Salem. Mass.: 
C. P. Atwood. 

The following registered, in addition to those 
already named: 

Edward B. Denny, Xewark, X'. J. 

John T. Bradley, St. Louis, Mo. 

Juan O. Almirall, Xew York 

W. H. Oakes, Boston, Mass. 

C. A. Geoghegan, Xew York. 

W. P. Kirk, Bridgeport, Conn. 

P. F. Maginn, Pittsburg, Pa. 

E. Grassier, Milwaukee, Wis. 
G. H. Zellers, Washington, D. C. 
J. T. Sadler, Elmira, X. Y. 
Samuel Wright, Buffalo, N. Y. 
Alfred E. Kenrick, Brookline. Mass. 
John C. F. Trachsel, Philadelphia, Pa. 

F. H. Trachsel, Philadelphia. Pa. 
Henry B. Gombers, New York. 
T. B. Cryer. Xewark. N. J. 
Henry Geiser. Xewark, N. J. 
P. Gormly. Philadelphia, Pa. 
N. P. Bishop, New Haven, Conn. 
J. Reynolds, Bridgeport, Conn. 
F. L. Scott. 

F. H. Meadows, Milwaukee, Wis. 
C. J. Fox, Milwaukee, Wis. 
U. G. Scollay, New York. 
S. A. Jellett, Philadelphia, Pa. 
C. P. McKnight. New York. 
E. T. Child, New York. 
M. G. Sellers, Philadelphia. Pa. 
George F. Kirhoff. Indianapolis, Ind. 
A. N. Chambers, New York. 
Wm. I. Phillips, Brooklyn, X''. Y. 
Franklin Williams. New York. 
W^. J. Olvaney, New York. 
W^ H. Curtin. Brooklyn, X'. Y. 
J. S. Boyce. Asbury Park, X. J. 
J. E. Rutzler, X'ew York. 
M. J. Callahan, New York. . 
John Geiger, Hackensack, X^. J. 
C. Kiewitz, New York. 
E. B. Denny. Jr., X'^ew York. 
Wm. J. Baldwin, Jr., New York. 
Walter Lawson, Newark, X. J. 
J. J. Collins, St. Louis, Mo. 

J. H. Kneoper, Buffalo, N. Y. 

E. D. Smith. Elizabeth, N. J. Mrs. 

J. Buerkel. Boston, Mass. Mrs. 

William Dougherty, New York. Mrs. 

John B. Ruckel. Buffalo, X"'. Y. Mrs. 

W. H. Carnes, Buffalo, N. T. Mrs. 

Chas. Geiger. Buffalo. N. Y. Miss 

E. F. Joy, Syracuse, N. Y. Mrs. 

J. F. Sheehan. Schenectady. Mrs. 

W. C. Miall. Pittsburg, Pa. Mrs. 

W. B. Armstrong, Albany, N. Y. Mrs. 

John C. Williams. X"ew York. . Miss 

John L. Earl. Xewark, X'. J. Mrs. 

Edward B. Steinmetz. Philadelphia, Pa. Miss 

A. W. Stewart, Philadelphia. Pa. Mrs. 

Henry F. Murphy, Philadelphia, Pa. Mrs. 

Henrv Schmardar, Elizabeth. N. J. Mrs. 

J. F. Framden, Chester, Pa. Miss 

C. S. Fames. Bridgeport, Conn. Mrs. 

E. C. O'Malley. Mrs. 
J. O'Brien. New York. Mrs. 

D. J. Rice, Xew York. Mrs. 
R. R. Albertson, Atlantic Citv,'N. J. Mrs. 
Jas. F. O'Keefe, New York. Miss 
Thos. J. X'^icelv. Philadelphia, Pa. Mrs. 
A. S. Boyd, Philadelphia. Pa. Mrs. 
J. F. Mullen. Philadelphia, Pa. Miss 
J. A. Langdon, Pittsburg. Pa. Mrs. 
W. J. Ballinger. Philadelphia, Pa. Mrs. 

G. E. Stewart. Xew York. Mrs. 

F. W. Burdick. Xew York. Mrs. 
S. H. Howland. SDrinsfleld, Mass. Mrs. 
H. E. Howland, Fitchburg, Mass. Mrs. 
W, H. Dolan, Fitchburg, Mass. Mrs. 
J. Corry, Xew York. Mrs. 



W. R. Park, Jr., Taunton, Mass. 

F. W. Letter, Boston, Mass. 

David Burns, Philadelphia, Pa. 

T. P. Hill, Philadelphia, Pa. 

J. Young, Allentown, Pa. 

W. P. Thompson, Philadelphia, Pa. 

C. C. Moran, Philadelphia, Pa. 

A. W. Proctor, Philadelphia, Pa. 

J. G. Kellar, Xewark, N. J. 

R. J. Haben, Philadelphia, Pa. 

Nathan Miller, Fall River, Mass. 

W. Gordon, New York. 

Chas. H. Hobson. Lowell, Mass. 

J. H. Bride, Lawrence, Mass. 

C. C. Grimes, Lawrence, Mass. 

C. J. Turner, Providence, iR. 1. 
W. Douglas, Fitchburg, Mass. 
L. P. De Groat, Philadelphia, Pa. 
W. D. Barnhurst. 
H. W. Chapman, Xew York. 

D. W. Moon, Xew York. 
F. E. Price, Pittsburg, Pa. 
John D. Brady, Xew York. 
K. Duff, Philadelphia, Pa. 
W. G. McCormick, Xew York. 
J. H. Robel. 

Wm. B. Herbert, Philadelphia, Pa. 
F. S. King, Xew York. 

G. Sullivan, Albany, N. Y. 

I. Ford, Detroit, Mich. 

K. Anderson, Philadelphia, Pa. 

S. Armagnac, Xew York. 

K. Xorth, Pottstown, Pa. 

T. Ray, Philadelphia, Pa. 
J. C. Adams, Philadelphia, Pa. 
J. W. Breen, Philadelphia, Pa. 
Harry G. Black, Philadelphia, Pa. 
H. Huckley, Buffalo, N. Y. 
L. M. Lewis, Philadelphia, Pa, 
Chas. X. Beard, New York. 

E. A. Scott, New York. 

E. T. Curry, Xew York. 
H. A. Lewis, Johnstown, Pa. 
Jas. R. Colladay, Camden, N. J. 

A. H. Green, Camden, N. J. 
W. J. Marshall, New York. 
C. R. Cummings, New York. 
H. O. Ramsey, New York. 
W. R. Watters, New York. 

B. J. Newell, Trenton, N. J. 
W. A. Warren, Trenton, X. J. 

F. C. Eckfeldt, Philadelphia, Pa. 

C. B. Kennedy, Pittsburg, Pa. 
Jno. Klingler, Jr., Philadelphia, Pa. 
Harry A. Walther. Philadelphia, Pa. 
Daniel Kennedy, Xew York. 
F. F. Cole, Detroit, Mich. 
Jos. Graham, New York. 



THE LADIES. 
John T. Bradley, St. Louis, Mo. 
J. A. Almirall, New York. 
W. H. Oakes, Boston, Mass. 
C. A. Geogheghan, Xew York. 
W. P. Kirk, Bridgeport, Conn. 
Katherine Wright, Buffalo, N. Y. 
N. P. Bishop, New Haven, Conn. 
J. Reynolds, Bridgeport, Conn. 
E. C. Molby, Xew York. 
U. G. Scollay, Brooklyn, N. Y. 
J. Scollay, Brooklyn, N. Y. 
Stewart A. Jellett, Philadelphia, Pa. 
Theodora Jellett. Philadelphia, Pa. 
E. T. Child, Xew York. 
E. C. O'Malley, Xew York. 
J. O'Brien, New York. 
A. Rice, New York. 
J. Corry, New York. 
M. G. Sellers, Philadelphia, Pa. 
W. J. Sellers, Philadelphia, Pa. 
H. E. Howland, Fitchburg, Mass. 
W. R. Park, Jr., Taunton, Mass. 
M. Park, Brooklyn, N. Y. 
H. D. Kellogg, Philadelphia, Pa. 
Henry B. Gombers, New York. 
J. W. Birge, New York. 
R. J. Hoben, Philadelphia, Pa. 
John C. Williams, X^ew York. 
J. F. Sheehan, Syracuse, N. Y. 
Edward F. Joy, Syracuse, N. Y. 
William I. Phillips, Brooklyn, N. Y. 
A. S. Armagnac, Upper Montclair, N. J. 
Franklin Williams, New York. 
W. J. Olvaney, New York. 
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Miss S. J. Sloan, Pittsburg, Pa. 

Mrs. Homer Addams, Philadelpliia, Pa. 

Mrs. Richard B. Hunt, Mt. Vernon, N. Y. 

Miss B. C. Kryder, Philadelpliia, Pa. 

Mrs. L. H. Quackenboss, New York. 

Mrs. J. C. Faulkner, New York. 

Mrs. G. H. McLean, Springfield, Mass. 

Miss R. Ashmun. New York. 

.Miss H. Husehburg, New York. 

Mrs. H. W. Chapman, New York. . 

Mrs. W. D. Barnhurst. 

Mrs. W. Gordon, New York. 

Miss Ruth Gordon, New York. 

Mrs. Charles H. Hobson, Lowell, Miss. 

Mrs. J. H. Bride. Lawrence, Mass. 

-Mrs. C. C. Grimes. Lawrence, Mass. 

Mrs. W. Douglas, Fitchburg, Mass. 

Mrs. W. H. Curtin, Brooklyn, N. Y. 
Misses Carrie and Mildred Curtin, Brooklyn, 
N. T. 

Mrs. J. E. Rutzler, New York. 
Missv C. iHutzler, New York. 

Mrs. M. J. Callahan, New York. 

Miss J. J. Collins, St. Louis, Mo. 

Mrs. J. Buerkel, Boston, Mass. 

Mrs. P. O. Sutphen, Elmira, N. Y. 

Mrs. John B. Ruckel, Buffalo, N. Y. 

Mrs. W. H. Carnes, Buffalo, N. Y. 

Mrs. F. L. Scott. 

Mrs. W. J. Ballinger, Philadelphia, Pa. 

Mrs. L. Moore, New York. 

Mrs. J. Parry, New York. 



HUMIDIFIER. 

An Effective Mine-Air Humidifier. 1 
Fig. 600 w. Mines & Min.— Apr., 1912. 
40c. 



Current Heating and Ventilating 
Literature. 

Under this heading is published each 
month an index of the important articles 
on the subject of heating and ventilation 
that have appeared in the columns of our 
contemporaries. Copies of any of the jour- 
nals containing the articles mentioned may 
be obtained from The Heating and Ven- 
tilating Magazine on receipt of the stated 
price. 

COOLING AND DRYING AIR. 

Cooling and Drying Air. Charles H. 
Shaffer. Discusses the direct contact 
method of cooling and drying air; relative 
moisture content at different temperatures, 
etc. 3200 w. Ice & Refrig.— Apr., 1912. 
40c. 

CENTRAL PLANTS. 

The Central Heating Station at the Uni- 
versity of Manchester. Illustrated descrip- 
tion of a plant for heating a group of 
buildings. 1200 w. Engng.— Apr. 12, 1912. 
40c. 

Hot Water Heating for the Central Sta- 
tion. Ira N. Evans. Discusses central sta- 
tion heating for cities and towns, and the 
requirements of large institutions and 
manufacturing plants. 4500 w. Power — 
Apr. 30, 1912. 20c. 

FACTORIES. 

Factory Heating from Fuel Saving 
Angle. William J. Baldwin and Ralph C. 
Taggart. Discusses important questions to 
be considered in deciding the general design 
and arrangement of the heating apparatus. 
Ills. 4000 w. Ir. Age— A-pr. 25, 1912. 40c. 

FLOW IN PIPES. 

Loss of Head in Pipes Due to Velocity 
of Water. Full-page table cotnpiled by the 
Engineers of the Union Iron Works Co., 
San Francisco ; shows loss of head in every 
100 ft. in length of pipes. Min. Sc. — Apr. 
25, 1912. 20c. 



An Engineer's Answer to Recent Criti- 
cisms of Modern Ventilation Practice. 

Some of the arguments, recently pre- 
sented in these columns on the subject of 
present-day ventilation practice, by Dr. W. 
Oilman Thompson, professor of medicine 
in the Cornell University Medical College 
in New York City, are answered by D. D. 
Kimball, of New York, in The American 
Architect. 

"Granting for the moment," says Mr. 
Kimball, "that the necessity and efficiency 
of artificial ventilating systems are being 
seriously questioned, and questioned by 
persons of recognized atithority in their 
line, it may be well worth while to inves- 
tigate the basis and justness of the criti- 
cisms. 

"That there are many criticisms, the 
basis of which may be traced to improperly 
designed and installed, or worse, improp- 
erly operated, systems is a fact known to 
every ventilating engineer, but neverthe- 
less it may be positively asserted that, so 
far as known, no convincing or valuable 
data can be produced by those who criti- 
cize ventilation substantiating their asser- 
tions. Many of these attacks are as base- 
less as that of the physician who claims 
tO' have found air delivered by a ventilat- 
ing system at 400° F. temperature, a mani- 
fest impossibility, for this would require a 
steam pressure in excess of 250 lbs. per 
square inch in the heating, coils, and this, 
as every architect knows, is beyond the 
range of possibilities. Not a shred of scien- 
tific data supports these objections to the 
artificial ventilating system. Nor may it 
by contended that all, or even a majority, 
of the acknowledged authorities among 
physicians are opposed to the installation 
and use of ventilating systems. 

"The old idea that the windows of a 
ventilated building should never be opened 
for fear that the ventilating systein would 
become "unbalanced" is now regarded as 
absurd. Let the windows be used when- 
ever possible, but by all means provide a 
ventilating system for use during the 
night and whenever weather conditions 
prohibit the use of windows, or when still 
or dull atmospheric conditions make for 
the failure of window ventilation. Artifi- 
cial ventilating systems were developed be- 
cajj^ of the failure of natural or window 
ventilation more than forty years ago. 

"With all the prevailing objections to, 
and criticisms of the artificial ventilating 
system in mind, it remains a fact that any 
factory, school, hospital or public building 
without an efficient modern ventilating 
system is incomplete and in itself limited 
in its efficiency." 

Mr. Kimball says further: "A fixed or 
stationary temperature is desirable as long 
as one is inactive, but it is quite likely that 
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when possible a variation in temperature 
is desirable, for it is known that such a 
variation of temperature affects the blood 
pressure, tones up the system and that it 
is helpful in the treatment of some dis- 
eases." 



Legal Decisions 



Contributory Negligence of Radiator 
Company's Employee 

A workman, of mature age, who had 
been in the employment of a radiator 
company for about two years, suffered 
a fracture of the left arm, necessitating 
its amputation, for which he sued his 
employers. It was part of his duty to 
keep running the "rattlers," or horizontal 
iron drums in which are placed the rough 
castings for the purpose of cleaning and 
smoothing. They were revolved by 
means of belts extending to and con- 
nected with pulleys on a line shaft at- 
tached to the ceiling some lo or 12 ft. 
overhead. 

When the plaintiff came to work on 
the morning of the accident, he found 
that one of these belts was off the line- 
shaft pulley. The defendant company 
had no belt shifters or other mechanical 
contrivances for the purpose of throwing 
the belts on or off. It was the habit of 
the men employed about the establish- 
ment to replace them by climbing a 
ladder to the line shaft and adjusting the 
belts by the aid of a piece of wood kept 
for that purpose; and this the plaintiff 
attempted to do. The witnesses all said 
that it was a dangerous thing to do this 
while the machinery was running; one of 
them stating that to put on a belt when 
the machinery was in full operation was 
"at the risk of your life." Verdict was 
returned for the plaintiff, but the judg- 
ment was reversed on appeal and judg- 
ment entered for the defendant. The 
non-compliance of the defendant with 
the provisions of the act requiring belt- 
shifters or other such mechanical con- 
trivances was held to constitute negli- 
gence, and if the plaintiff was not guilty 
of contributory negligence the case was 
for the jury; but, if his own negligence 
did contribute to the accident, then bind- 
ing instructions should have been given 
for the defendant. 

To do an obviously dangerous thing 
which one is required to do in order to 
perform the duties of one's employment 
is an assumption of a risk, but not nec- 
essarily contributory negligence. If the 
statutory law requires guards against 
such a risk, and the employer has failed 
to comply with such a requirement, the 
cefense of assumption of risk is not 



available to him, and, in the absence of 
contributory negligence, the plaintiff can 
recover. But to do an act necessary to 
the performance of one's employment in 
a way which is obviously dangerous 
when one can perform the act in an- 
other way known to him, which is rea- 
sonably safe, is contributory negligence 
which will bar a recovery, even though 
the employer maj' have been negligent in 
not complying with the requirements of 
the statute. The testimony was held to 
justify only one conclusion, that the 
plaintiff undertook to do an obviously 
dangerous act when he attemnted to ad- 
just the belt while the shaft was run- 
ning at full speed. He was not justified 
by the habitual carelessness of his fel- 
low-workmen in doing the same thing. — 
Solt vs. Williamsport Radiator Co., 
Pennsylvania Supreme Court. 



Manufacturers' and Dealers' Protective 
Association. 

At the annual meeting of the Manufac- 
turers' and Dealers' Protective Associa- 
tion, held last month, in New York, Sec- 
retary F. R. Huntington reported that 15.- 
000 claims, amounting to $1,250,000, had 
been adjusted by the association during the 
past year. Nearly one-third of this amount, 
or $470,000, was settled direct through the 
secretary's office. 

Officers elected for the ensuing year 
were as follows : President, William M. 
Se3-mour; 1st Vice-President, John S. Sim- 
mons; 2d Vice-President, G. D. Dor- 
sey ; Treasurer, L. O. Koven ; Secretary, 
F. R. Huntington ; Assistant Secretary, 
H. M. Brunner; Board of Trustees, W. 
]\I. Seymour, J. S. Simmons. G. D. Dor- 
sev, L. O. Koven, Joseph Keeler, E. E. 
Haff. F. A. Buckman, Walter S. Gibbs, 
jNIartin Behrer, George W. K. Taylor, Rob- 
ert F. Seiffert, Thomas M. DeLaney and 
William J. Myers. 



Boiler and Radiator Manufacturers' 
Association. 

The annual meeting of the Boiler and 
Radiator Manufacturers' Association, held 
at the Hotel Astor, New York, June 10, 
was largely attended, and a note of opti- 
mism as to trade conditions was mani- 
fest. The following officers were elected 
for the ensuing year: 

President, P. M. Beecher, Syracuse, N. 
Y.; vice-president, H. T. Cole, De- 
troit, Mich.; secretary-treasurer, William 
Ritchie, New York; directors, Charles 
K. Foster, Chicago; F. H. Moore, Utica, 
N. Y.; D. Rait Richardson, New York; 
R. D. Reed, Westfield, ]\Iass., and John 
H. Waters, Johnstown, Pa. 



Philadelphia Local Association. 

At the annual meeting of the Philadel- 
phia Local Association of Master Steam 
and Hot Water Fitters, held ]\Iav 23, the 
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following officers were elected for the en- 
suing year: 

President, Robert J. Hoben ; Vice-Presi- 
dent, William M. Anderson ; Treasurer, 
Edward R. Steinmetz : Secretary, M, G. 
Sellers; Executive Committee, Joseph W. 
Breen, chairman; William P. Thompson 
and Harrv Boon. 



The Bicalky Air Washer 

Among the interesting types of air wash- 
ers, the Bicalky. made by the Bicalky Fan 
Co., Buffalo. N. Y., which has recently in- 
vaded the air w-asher field, is attracting 
much attention on the part of engineers 
and architects. The Bicalky Fan Company 
has won an enviable reputation for its other 
products and already reports orders for a 
large number of its new air washers and 
humidifiers, many of which are now in 
operation. 

The trouble most frequently met with in 
air washers, that due to the clogging of 
the nozzles, has been given special attention 
in the Bicalky apparatus. The flushing or 
cleaning is done by means of a mechanical 
device consisting of a rigid shaft placed 
across the washer, which runs freely and is 
rotated by means of buckets filled with 
water from the spray nozzles. Cams are 
arranged on this shaft so as to operate a 
series of levers connected with the different 
rows of spray heads or nozzles, flushing 
them alternately. This provides against the 
possibility of any opening through which 
the dust can pass. 

The spray heads are made in two differ- 
ent lengths and are arranged symmetrically 
so as to provide two complete mist sheets 
of water over the entire area through 
which the air must pass. In addition to 
these mist sheets, a mist-filled chamber is 
also provided, so that it is impossible for 
the air to pass through without being 
cleansed. The spray heads are operated 
automatically, and once in operation require 
no further attention. 

Frequently the space allowed for an air 
washer is such that in order to get it in. it 
Jnust be built tight up to the ceiling and 
side walls. These conditions have been 
provided for in the design of the "Bicalky,"' 
as all joints are made on the inside. 

Another feature which will be appreciat- 
ed by the man who pays the bills is the low 
operating cost. The "Bicalky," it is stated, 
gives the best results with from 7 to 10 lbs. 
per square inch water pressure. 

The eliminator plates arc arranged ver- 
tically and are set at such an angle as to 
remove all of the entrained moisture from 
the incoming air. A large screen area is 
provided in the sump and the screen can 
be removed, cleaned and replaced with but 
a moment's delay. Heavy gauge material 
is used in the construction, and all exposed 
surfaces are tinned or galvanized. 

Access to the interior is provided by 
cast-iron doors set in the side, the doors 



being fitted with glass so as to allow in- 
spection of the interior while the washer 

is in operation. 

• 

New Type of Damper. 

A new type of damper for use in con- 
nection with warm-air furnaces or other 
heating apparatus has been designed by 
\N. J.^Moreland, of Mottville, N. Y., and 
is shown in the accompanying illustration. 
The aim of the inventor is to provide a 
form of damper by means of which the 
furnace draft may be carefully governed, 
the damper being especially adapted for 
operation in parts of the house remote 
therefrom. The invention provides com- 
plete control of the fire from direct to re- 
versed draft, with one chain running to 
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NEW TYPE 



OF DAMPER FOR HEATING 
APPARATUS. 



rooms above ; and provides relief from dust 
and gas when joints in a stove or furnace 
become imperfect from long use or any 
otjaer cause. The construction is simple 
and does awa\' with the ordinary check and 
other dampers. Heating appliances can be 
manufactured as cheaply 'with this im- 
provement as without. The engraving 
shows a side view, partly in section, rep- 
resenting a furnace flue equipped with the 
invention. 



Heating Office Buildings By Electricity. 

Cheap hydro-electric power, generated on 
the Snake River, Idaho, has developed the 
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city of Twin Falls very rapidly and ac- 
cording to a writer in the Scientific Atiieri- 
can, has even rendered practicable the elec- 
tric heating of buildings. In place of 
steam radiators electric heating units have 
been installed in the vicinitv- of Twin Falls 
to the extent of nearly 1,000 kilowatts con- 
nected load. A 6-room house having eight 
outlets uses $70 to $100 worth of electrical 
energ>- during the season of eight months. 
A building having stores and offices on the 
first floor and a ballroom on the second 
floor uses 100 kilowatts for the season, 
costing $625. Three-phase current is 
brought into this building through an un- 
derground conduit at 2,300 volts and trans- 
formed to 220 volts for the forty electric 
radiators and a water-tank heater which 
keeps water continually at the boiling point 
through thermostatic control. The size of 
the building is 50 by 120 ft., and the elec- 
trical equipment cost about $1,000, exclu- 
sive of the cost of the transformers, which 
were furnished by the power company. 



Porous Glass for Ventilation Purposes. 

A porous glass for ventilation is being 
made in France, the holes being small 
enough to exclude dust and drafts. 



Trade Literature. 



Looking Backward, 1877-1912, is a pub- 
lication issued b\- the L. H. Prentice Co., 
Chicago, 111., engineer and contractor for 
steam and hot water heating, ventilating 
apparatus, power plants, power piping, 
hot blast heating, mechanical ventilation 
and stationary vacuum cleaning svstems. 
Its contents are devoted largely to lists 
of buildings and views of same in w'hich 
the mechanical equipment has been de- 
signed by the L. H. Prentice Co. The 
company states that its experience now 
covers a period of 35 j-ears and nearly 
every part of the country as well as 
Canada is represented in its list of in- 
stallations. The booklet is handsomely 
gotten up. Size 4x9 in. Pp. 32. 

Standard Pumping Engines for Water 
Supply, showing designs adanted to shal- 
low wells, cisterns, lakes or rivers and 
others adapted to pump from deep wells, 
operating with gas or gasoline engines, 
electric motor or hand power, for sub- 
urban homes, hospitals, infirmaries, 
greenhouses, truck farms and isolated in- 
stitutions, is the title of a new catalogue, 
published by the Standard Pump & En- 
gine Co., Cleveland, O. The' catalogue 
is profusely illustrated, showing not only 
the various types of the company's line, 
but also designs for typical installations, 
giving practically. complete layouts. Size 
8^x11 in. Pp. 38. 

Paul System Apparatus and Appli- 
ances are described in newly issued cir- 
cular matter published by James E. Heg 
& Co.. Fisher Building, Chicago, 111. 



Among the devices shown are the Paul 
double steam exhausters, Paul single 
steam exhauster, Paul hydraulic ex- 
hauster, Paul system air-line pumps. 
Regarding the use of the Paul system, 
the company makes the interesting state- 
ment that more than 5,000 Paul systems 
have been installed containing fully 14,- 
000,000 square feet of radiation. 
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VALVES FOR VACUUM HEATING SYSTEMS 
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MONASH RADIFIER 
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In the MONASH NOISELESS RADIFIER the float and drain- 
age chamber are separate, each to perform its individual 
function. In the drainage chamber (C) drainage into the 
return is direct, rapid and absolute. In the silent chamber 
(E) the body of water is always still with a slight and gradual 
lowering of the line of flotation — thereby insuring silence in 
action of the motor float. 



AT 1 ENTION — To Heating Engineers who are interested in 
specifying Vacuum Heating Systems and who will write us on their 
letterhead, we will send our Book of Blue Prints showing typical 
instaUatiqns for MONASH NOISELESS SYSTEM of Vacuum Heat- 
ing. The information contained in this book has never before been 
published. Write at once as the edition is limited. 

MONASH- YOUNKER CO. 



121 W. 42d Street, New York 



1420 W. Jackson Boulevard, Chicago 



Please mention The Heating and Ventilating Magazine when you write. 
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Coming Events. 

July 11-12, 1912— Mid-summer meet- 
ing of The American Society of Heat- 
ing and Ventilating Engineers. Detroit, 
Mich. Headquarters at the Hotel Tul- 
ler. 

July 16-18, 1912 — Thirtieth annual con- 
vention of the National Association of 
Master Plumbers, Salt Lake City, Utah. 
Headquarters at the Hotel Utah. 

September 2-7, 1912 — Sixth congress 
of the International Association for 
Testing Materials, New York. Head- 
quarters at the Engineering Societies 
Building. 

September 24-26, 1912 — Fourteenth 
annual conference of the American Hos- 
pital Association, Detroit, Mich. 



Deaths. 

Theodore Albert, president of the 
William Powell Co., Cincinnati, O., man- 
ufacturer of valves, died in that city May 
29. He was 59 years old. 



Henry C. Richardson, senior member 
of the firm of Richardson & Clement, 
Boston, Mass., heating and plumbing 
contractors, died at his home in that 
city, May 27. He was 57 years old and 
was well known in the boiler and heater 
trade throughout the country. Mr. 
Richardson was married but ten days 
before his death, the marriage date hav- 
ing been set forward on account of an 
anticipated operation for stomach trou- 
ble. Mr. Richardson entered the heat- 
ing business as an apprentice to Rich- 
ardson & Bentley, of which firm his 
father was a member. He was 'subse- 
quently foreman for Braman, Dow & 
Co. During his journeyman days he 
served as president and for many years 
as treasurer of the old Steamfitters' 
Union. During the administration of 
Mayor Curtis Mr. Richardson was 
Superintendent of the Water Depart- 
ment. He was a presidential elector in 
1900. voting for President McKinley. 

William N. Tobin, Syracuse, N. Y., 
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No. 3 " " 1 " 6 " 35 " 

Crucible Steel Jaws, All Parts Interchangeable 

Catalog mailed on request , 

MANUFACTURED BY 

THE ARMSTRONG M'F'G CO. 

321 Knowlton St. 
NEW YORK BRIDGEPORT, CONN. Chicago 



THE McCREERY AIR SCRUBBER 

Spray alone will not wash out soot and other oily particles from the air. These 
are what produce the "smoke nuisance." 

Our Air Washers have therefore always been built with wet cleaning surfaces 
to catch the dirt and assist in humidifying and cooling the air. 

The flushing spray heads, brought out by our Company, are now recognized as 
necessar>^ to the uninterrupted operation of Air Washers and are specified by the 
leading Engineers. 

The Experimental Plant originally installed by us in 1907, has been remodelled 
from time to time in order to obvain valuable knowledge of air conditioning. 

We specialize in Industrial Work, as the high efficiency of our cleaning and 
humidifjang device enables us to overcome difficult conditions. 

CORRESPOXDEXCE SOLICITED 
McCREERY ENGINEERING COMPANY, DETROIT, MICH. 
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a well-known heating and plumbing con- 
tractor, died at his home in that city, 
June 4. He was 53 years old. Mr. Tobin 
had retired from business on account 
of illness. He leaves a widow and four 
sons. 



Miscellaneous Notes. 

Portland, Ore. — Application for a fran- 
chise for a central heating system to 
cover the Willamette Heights and 
Westover Terrace residence section has 
been made to the city council by F. E. 
Dooley, John H. Hall, L. H. Tarpley 
and W. O. Van Schuyver. The pro- 
posed, franchise is to run 25 years and 
will provide for heat for all domestic 
purposes at the rate of 35 cents per 
square foot of direct radiation. Heat is 
to be supplied for eight months each 
year, beginning September 15. 

Louisville, Ky. — With the closing of 
a deal for the Kentucky Electric Co., 
which ,is expected to go through in a 
short time, Byllesby & Co., who pur- 
chased the Nashville Railway & Light 
Co., will have paid approximately $6,- 
000,000 for heat and light utilities in 
Louisville. It is reported that a com- 
pany headed by Samuel Insull, who is 
allied with the Byllesbys, has purchased 
the heat, light and traction franchises of 
New Albany and Jeffersonville. It is 
believed that a merger of the heat, light 
and traction companies of the three 
Falls Cities is the ultimate object. 

New York Bunch of Sheep held its 
first annual banquet at Keen's Chop 
House, New York, May 22. Grand Ram 
William M. Murray acted as toast- 
master. Among the speakers were 
Frank K. Chew who responded to "The 
Future of the Salesman," J. M. Heather- 
ton, who discussed "General Topics of 
Trade Interest," Eugene J. Kenny, M. 
D., and Shearer John Gannon. Over 
fifty members were present. 

Ashley & Kaufman, New York, con- 



sulting engineers, announce the open- 
ing of a permanent branch office at 14 
International Amphitheatre, Union 
Stock Yards, Chicago, 111. The office 
will be in charge of John Fallon, form- 
erly of the Tennessee Copper Co. Ash- 
ley & Kaufman have been retained as 
consulting engineers on the heating, 
lighting and sanitary engineering for 
the Union Stock Yards and the Central 
Manufacturing District. 

National Pipe and Supplies Associa- 
tion, the new combination of the 
National Association of Jobbers of 
Wrought Pipe and Fittings and the Na- 
tional Association of Jobbers of Plumb- 
ing Supplies, has removed its general 
offices to Pittsburg, where -uarters have 
been taken in the Henry W'. Oliver 
Building. The new secretary of the as- 
sociation is George D. Mcllvaine, of 
Pittsburg, who is now in charge at head- 
quarters. The association reports 207 
firms on its roll of members, represent- 
ing a selling power of goods valued at 
$250,000,000 in annual sales. In a state- 
ment announcing the appointment of 
Mr. Mcllvaine as secretary, President 
J. P. Harnett states that Mr. Mcllvaine 
is well and favorably known to many of 
the members and will devote his undi- 
vided time and energy to the associa- 
tion's affairs. 

The full list of officers of the organiza- 
tion are as follows: 

President, J. P. Hartnett, L. M. Rum- 
sey Manufacturing Co., St. Louis; first 
vice-president, A. L. C. Scott, Pacific 
Hardware & Steel Co., San Francisco; 
second vice-president, Oscar J. Saxe, 
Dalton-Ingersoll Manufacturing Co., 
Boston; treasurer, C. J. Cornell, Jr., Cor- 
nell & H. Underbill, New York: secre- 
tary, George D. Mcllvane, Pittsburgh; 
executive committee, F. M. Sheldon, Bra- 
man, Dow & Co.. Boston; A. A. Merkel, 
Merkel Bros., Cincinnati; W. M. Patti- 
son, \N. M. Pattison Supply Co., Cleve- 
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Refinement of little things gives "INDUSTRIAL" Indicating and 
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THE INDUSTRIAL INSTRUMENT COMPANY. Foxboro. Mass. 
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land; W. T. Todd, Somers, Filler & 
Todd, Pittsburgh; George V. Denny, 
Georgia Supply Co., Savannah; J. B- 
Rahm, United States Supply Co., Omaha; 
George H. Bailey, Bailey-Farrell Manu- 
facturing Co., Pittsburgh; A. A. Tomlin- 
son, Virginia-Carolina Supply Co., Nor- 
folk; advisory board, A. E. Ford, Ford 
& Kendig Co., Philadelphia; Charles H. 
Simmons, John Simmons Co., New York; 
C. V. Kellogg, Kellogg-Mackey Co., 
Chicago. 

Fort Dodge, la. — The Fort Dodge 
Light & Power Co. has submitted a ten- 
tative ordinance to the city council re- 
lating to a central heating plant which 
the company proposes to build at that 
place. It is expected that the system 
will supply at least 100 buildings as 
soon as completed. 

Gloversville, N. Y. — The Common 
Council has granted a franchise to the 
Vacuum and Steam Heating Co., of 
Gloversville, permitting it to make use 
of the city's streets to supply steam 
from a central plant for heating pur- 
poses. Among the local men interested 
in the enterprise are J. W. Green, E. C. 
Naylor. E. S. Parkhurst, L. N. Littauer, 
E. L. Durkee and F. L. Comstock. 

Lebanon, Ind. — The Lebanon Heating 
Company's plant, built three years ago 
at a cost of $100,000, has been sold by 
the receiver, A. M. McMillan, to the 
Citizens' Electric Light and Power Co., 
of Lebanon, for $65,115. The plant is 
bonded for $54,000. It will require the 
entire proceeds of the sale to liquidate a 
number of liens filed against the plant. 

Columbus, Ind. — An inspection has 
been completed by the ' local board of 
health of all theatres and places where 
men and women congregate for amuse- 
ment, and its report asks the co-opera- 
tion of the police in securing better 
ventilation for the moving picture shows 
and poolrooms. 

Laclede Gas Light Co., St. Louis, 
Mo., announces that it is prepared to 
offer gas for residence heating purposes 
at a special rate of 50 cents per 1,000 cu. 



ft. The present rates for lighting and 
fuel gas are 80 cents per 1,000 cu. ft. for 
the first 10,000 cu. ft., and 60 cents per 
1,000 cu. ft. net for all over this amount. 
The heating gas will be supplied through 
a special meter, and the standard appli- 
ances now on the market installed. The 
Laclede Company's plant has a produc- 
ing capacity of 22,000,000 cu. ft. per day, 
of which 6.500,000 cu. ft. is coal gas and 
15,500,000 cu. ft. is water gas. 

St. Louis, Mo. — The Heat and Power 
Contractors' Association has adopted a 
resolution agreeing to support its mem- 
bership in any difficulty any of the mem- 
bers may have in executing their con- 
tracts owing to the present strike of 
mechanics. The contractors have a 
working agreement with the Interna- 
tional Association of Journeymen Steam 
Fitters which the United Association of 
Journeymen Plumbers is attempting to 
absorb. Building operations have been 
further complicated through a demand 
on the part of the hoisting engineers 
for a new scale, to be effective July 1, 
providing for an increase from 62y^ 
cents an hour to 75 cents an hour for 
operating an engine and boiler to which 
one machine is attached. If two or more 
machines are operated the scale is fixed 
at 87 V2 cents. 

Economy Heating Co., Charlotte, N. 
C, which holds the recently granted 
franchise for the installation of a cen- 
tral heating, lighting and power plant 
at that place, has organized with the 
following officers: President, Sterling 
Graydon; secretary and treasurer, John 
R. Purser. 

Austin, Minn. — A party of 20 citizens 
visited Albert Lea recently to install the 
central heating plant at that place, with 
a view of establishing a municipal heat- 
ing plant in Austin. Those in the party 
included Mayor A. C. Page, J. D. Sheedy, 
John Gulden, C. A. Pooler and Supt. 
William Todd of the Austin electric 
lighting plant. 

Fort Worth, Texas. — The master 
plumbers of Texas have agreed to dis- 



Jenkins Bros. Y or Blow-off Valves 
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structed flow of thick fluids is required. As 
blow-off valves they have no superior. Having 
• a full opening nearly in line with the pipe, but 
little resistance is offered to the free flow of steam 
or fluids. Have Jenkins Discs, removable seat 
rings, and interchangeable parts throughout. 
Made in Brass or Iron body. 
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continue the practice of furnishing esti- 
mates for heating and plumbing work 
to general and other contractors and to 
figure only with owners and architects.' 
The resolution went into effect July 4. 

Athens, Ga. — The University of Geor- 
gia will ask the legislature at the ap- 
proaching session to appropriate a suffi- 
cient sum to provide for a central heat- 
ing plant for the universitv. Tlie amount 
needed will be from $25,000 to $30,000. 

Buffalo, N. Y. — A temporary injunc- 
tion has been granted John G. Thomas 
in a taxpayer's action, restraining tne 
city from executing a contract with the 
John^W. Danforth Co. for the installa- 
tion of a heating system in the J. N. 
Adams Memorial Hospital at Perrys- 
burg. As announced in our last issue, 
the Danforth Company was given the 
contract for this work after the Foster- 
Glidden Company and Architect John S. 
Coxhcad had been discharged on the 
claim that the plans had been altered. 

Eastern Supply Association and Cen- 
tral Supply Association held separate 
and joint meetings at Atlantic City July 
9 and 10. Headquarters were at the 
Hotel Dennis. 

Indianapolis, Ind. — The city board of 
health is making its annual inspection of 
the moving picture theatres in Indian- 
apolis. So far about 40 such theatres 
have lieen inspected, and most of them 
have been reported tp be in a satisfac- 
tory condition and properly ventilated. 

Cleveland, O. — Protests against the 
passage of the ordinance granting the 
Cleveland Electric Illuminating Com- 
pany the right to extend its heating con- 
duits has caused the city council to refer 
the measure to the council committee 
on streets. The opposition came from 
the local organizations of licensed steam 
and stationary engineers. The argument 
was advanced that the city should grant 
no more steam heating franchises, be- 
cause it is planning to build a li"-ht and 
power plant of its own. 



Frank G. McCann, chief engineer of 
the heating and ventilating division of 
the New York City Department of Edu- 
cation, was presented with a gold watch 
from his staff on the occasion of the 
tenth anniversary of his appointment, 
June 18. The watch is of the open-face 
type. The back is inscribed with his 
monogram, while the inner case bears 
an inscription reading: "Presented to 
Frank Goodman McCann on the 10th 
anniversary of his appointment as chief 
of the H. & V. Div., Building Bureau, 
Board of Education, June 18, 1912." The 



"Dead Air" Will Save Thousands 

of Dollars for Your Clients 

on Tfieir Coal Bills 

As heat cannot pass through motionless or 
"dead" air, it follows that the more of this 
"dead" air which a pipe covering contains, the 
higher will be its insulating efficiency. 

The only low-pressure covering which con- 
fines air in an absolutely "dead" condition, 
without circulation, and which contains more 
of these air spaces than any other covering of 
this type, is 

J-M ASBESTOCEL 

PIPE COVERING 

In ordinary low-pressure coverings the air- 
channels run from end to end of the pipe, per- 
mitting a free circulation of the air. In J-M 
Asbestocel Pipe Covering the air cells run 
around the pipe, preveating the air from 
getting into motion. This hollow arch con- 
struction also makes this covering far stronger 
than other kinds. It will last for years. 

Write our nearest Branch for sample, book- 
let and full information. 

H. W. JOHNS-MANVILLE 60. 
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Not a Bird Cage, a Squirrel Cage, a Rat Trap or a 
Skyrocket — but — 

A Cycloidal Fan or Blower 

for all purposes.The only radical improvement in fans 
in forty years. Takes up less room, runs at slower 
speed, requires l^s power, noiseless in operation. 

We 8:u.irantee ourCycloidals to equal in capacity anv fan built — We bar none — with 
ir.)in 20 to 25 per rent, less speed and power. We build them in all sizes to suit all 
-onditions— hundreds of them in use— not "as good— hut better." 

GARDEN CITY FAN CO. 

Patentees and Sole Manufacturers 

1532 McCORMICK BUILDING CHICAGO 

EstabHshed 1879 
Eastern Sales Agent. L. J. Wing Mfg. Co., 90 West St.. New York 
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presentation was made by David Donald, 
at the Department of Education Build- 
ing, in the presence of the men compos- 



ing his staff. 



Manufacturers' Notes. 

Carrier Air Conditioning Co. of 
America, Buffalo, N. Y., announces the 
opening of a branch office in Chicago, at 
1001 Fort Dearborn Building, Clark and 
Monroe Sts.. under the management of 
Donald Stuart and A. E. Stacey, both of 
whom have been associated with the 
comoany for a number of years. The 
company also announces that its Phila- 
delphia office has been removed to 732- 
734 Real Estate Trust Building, that city. 
E. T. Murphy will continue in charge of 
this territory, which embraces Eastern 
Pennsylvania, southern part of New Jer- 
sey, Delaware, Maryland and Virginia. 

H. W. Johns-Manville Co., New York, 
announces the removal of its Winnipeg 
branch to new quarters at 92 Arthur St., 
Winnipeg, where the company will oc- 
cupy a six-story and basement building, 
100x50 ft., to take care of its rapidly in- 
creasing business in asbestos, magnesia 
and electrical supplies. 

United States Radiator Corporation, 
Detroit, Mich., announces the appoint- 
ment of E. E. McNair as sales manager, 
succeeding F. W. Herendeen. E. W. 



Sanborn has been appointed assistant 
sales manager. 

Fairbanks-Morse Co., San Francisco, 
Cal., will occupy a new six-story and 
basement building on Mission St., which 
it lias recently leased. 

National Steam Specialty Co., Chicago, 
has acquired the sole right to manufac- 
ture and sell the "B" heating specialties, 
formerly manufactured by the Bottom 
Valve Co., of Chicago, the transfer hav- 
ing taken place June 1. 

Tyler Underground Heating Systems, 
Pittsburg, Pa., report that their material 
has just been installed at the automobile 
plant of the Nordyke Marmon Co., at 
Indianapolis, Ind. This factory is being 
heated by steam conveyed to the plant 
through pipes insulated with Tyler un- 
derground ditch casino-. The company's 
ball-bearing wall brackets and Tyler 
anchors are being installed in the tunnel 
of the Ohio State Penitentiary at Colum- 
bus, O. 

American Radiator Co., Chicago, has 
purchased 15 acres of land from the 
North Birmingham (Ala.) Land Co., on 
which it will build a large radiator manu- 
facturing plant. The land is located near 
35th St. and 4th Ave., North Birming- 
ham. Ala. The cost of the plant is esti- 
mated at $500,000, and it will employ be- 
tween 500 and 600 men. The company 
has been manufacturing radiators in that 
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territory at a small plant in Birming- 
ham. The sale is the result of long- 
drawn out negotiations for a site in 
various localities around Birmingham. 

Pressed Radiator Company of Amer- 
ica, Pittsburg, Pa., is the defendant in 
a number of actions brought against the 
company for amounts owinp-. An action 
was entered by F. C. Perkins on May 
29 for $115,620 to recover on twenty- 
three collateral notes amounting to 
$73,620, and fourteen promissory notes 
for $42,000. W. N. Murray has an ac- 
tion for $14,250 on seven promissory 
notes. John W. Garland has an action 
for $27,938.33 on ten promissory notes, 
and "John K. Frye has entered an action 
for $12,000 on three promissory notes. 
The return day of the several writs was 
the first Monday of June. It is reported 
that the company is shortly to undergo 
reorganization. 



New Incorporations. 

National Steam Heater Co., Dayton, 
O., capital $50,000, to manufacture heat- 
ers. Incorporators — James Sanders, Carl 
F. Deal, Joseph Meyer, Edward L. i\Ic- 
Cleary and Elwood C. Bayer. 

St. Joseph Heating Co., South Bend, 
Ind., capital $100,000, to transport and 
convey heat to its patrons through un- 
derground pipes running from a central 



plant. Directors — F. A. Bryan, Lowell 
M. Chapin, both of South Bend, and 
Charles A. Chapin, Chicago. 

Moyer Plumbing & Heating Co., Cin- 
cinnati, O., $5,000. Incorporators — W. 
A. Aloyer, George F. Ender, George B. 
Mills, Charles E. Brown and George C 
Brown. 

Los Angeles Vacuum Gas Heating 
Co., Los Angeles, Cal., capital $150,000. 
Directors — W. O. Morton, R. F. Cook, 
C. B. Morton. M. Butterfield and A. Fine. 

Chicago Heating Appliance Co., capi- 
tal $200,000. Incorporators— Drury F. 
Livesey, Fred W. Lorenz and Maurice 
J. Golan. 

Magill Plumbing & Heating Co., Kan- 
sas City, Mo., capital $2,000. 

Brady & Schall Co., Newark, N. J., 
capital $25,000, to conduct a contracting 
business in heating, ventilating, plumb- 
ing and tinning work. Incorporators — 
M. J. Brady. P. A. Schall, M. J. Brady 
and M. A. Schall, all of Newark. 

Hasse-O'Neill Co., Ouincy, 111., capital 
$2,200, to conduct a heating and plumb- 
ing business. 

Allen Plumbing Co., Presque Isle, Me., 
capital $10,000. Incorporators — J. Eu- 
gene Allen, George P. Noyes and Roy 
M. Barker. 

Brainard Plumbing Co., Cleveland, O., 
capital $10,000, to conduct a heating and 
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plumbing contracting business at 2064 
East 22nd St. Manager, O. N. Brain- 
ard, of the firm of Dewstoe & Brainard 
Co., Cleveland, which dissolved recent- 
ly. Others who will take an active in- 
terest in the business are H. Z. Brainard 
and Allen Watkins. 

Robert Scott, Inc., capital $50,000, to 
deal in heating and plumbing supplies, 
at 419 Market St. 

Bunting Stevens Co., Boston, Mass., 
capital $21,000. to conduct a heating and 
plumbing business. Incorporators — 
William Bunting and Ralph V. Bunting, 
Brookline, Mass. 

Sackville Plumbing & Heating Co., 
Ltd., Moneton, X. B., incorporated to 
take over business of W. Amos Law- 
rence, at that place. 

Central Heating Co., Milwaukee, Wis., 
capital 5100,000. Incorporators — Will- 
iam F. Adams, S. J. McMahon and J. 
Gilbert Hardgrove. 

Continental Foundry Corporation, Fort 
Madison, la., capital $250,000, to manu- 
facture heating boilers and radiators. 
Among the principal men interested is 
F. L. Ostrander, of St. Louis, Mo. The 
company has purchased a plant at Fort 
Madison, to be ready for operation by 
September 1 next. 

Chicago Heating Appliance Co., Chi- 
cago, capital $200,000, to manufacture 
heating specialties. Incorporators — 



Drury F. Livesay, Fred W. Lorenz and 
Maurice J. Golan. 

Jarvis Gas Burner Heating & Plumb- 
ing Co., Little Rock, Ark., capital $50,000. 
The company has opened offices at 308 
East 8th St., Little Rock. 



New Firms and Business Changes. 

Fargo Plumbing & Heating Co., 
Fargo, N. D., has been acquired by P. 
W. Farnham, to whom W". J. Price, the 
president of the company, has sold his 
interest. Mr. Farnham has been secre- 
tary and treasurer of the company for 
several years. 

Norwich Plumbing Supply House, 55 
West Main St., Norwich, Conn., has been 
organized by Elkin Smith to conduct a 
jobbing business in heating and plumb- 
ing supplies. 



Business Troubles. 

Albright Plumbing & Heating Co., 

South Bend. Ind., has failed, with liabili- 
ties of $1,343 and $35 assets. The firm 
was composed of Lawrence E. and Ralph 
D. Albright. 



Business Chances. 

Olivet, Mich.— A $50,000 central heating 
plant will be installed at Olivet College 
during the summer. The board has al- 
ready voted $15,000 for this purpose. 
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Dayton, O. — County Commissioners 
Munger, Fair and Gebhart have approved 
the plans and specifications for the in- 
stallation of a new heating and plumbing 
system at the county infirmary. A bond 
issue of $10,000 will be made to cover 
the cost of the plant. 

Washington, D. C. — Sealed proposals 
will be received at the office of the Super- 
vising Architect, Treasury Department, 
for the following named work: 

Until July 15, 1912, for the construc- 
tion, including plumbing, gas piping, 
heating apparatus, electric conduits, etc., 
of the'United States Post Ofiice at Fair- 
mount, W. Va. 

Until July 16, 1912, for the extension, 
remodeling, etc.. including plumbing, gas 
piping, heating apparatus, etc., of the 
United States appraisers' stores at Gal- 
veston, Tex. 

Until July 18, 1912, for the mechanical 
equipment (except freight elevator and 
lift) of the United States Post Office at 
Jersey City, N. J. 



Contracts Awarded. 



Inland Heating and Ventilating Co., 

Spokane, Ida., heating and plumbing new 
high school building at Wallace, Ida., 
for $4,765. 

Lewis & Kitchen, Chicago, heating 
and ventilating court house at Phillips 
Price, Wis., for $5,185. W. S. Patterson 
Co., Appleton. Wis., bid $5,474 for the 
work. This firm also has the contract 
for heating, ventilating and plumbing 
new school l)uildings at Grand Ledge, 
Mich. 

Linehan & Mole, Dubuque, la., heat- 
ing and ventilating high school and cen- 
tral school buildings at Manchester, la., 
for $10,000; also installing vacuum clean- 
ing system in the high school. 

Greene Bros., Kansas City. Mo., heat- 
ing and ventilating new $50,000 high 
school at Clear Lake. la., for $16,000. 

Stuckey & Wood Plumbing Co., Pine 
P)luff, Ark., heating and plumbing for 
Jefferson Hotel, at that place. 

Monarch Plumbing & Heating Co., 
Montgomery, Ala., hcatinp- and plumb- 
ing Federal Buildinti". at that place, for 
$5,000. 

Reliable Plumbing & Heating Co. 
Champaign, 111., heating and plumbing 
new Transportation Building, heating 
and ventilating West Frankfort St. 
school, and heating and plumbing court 
house at Benton. 111. 

Englehart Heating Co., Atlanta, Ga., 
heating and ventilating new 37th St. 
school for $2,700. Other__bids were: 
Barfield-Chapman Co., $2,95,5; Savannah 
Heating Co., $2,910; Peerless Heating 
Co.. $2,999, all of Savannah. Atlanta 
Heating Co., $2,800. 

Lewis & Kitchen, Kansas City Mo., 
hot blast heating system for Bryant 
School, at 18th and Q Sts.. Lincoln, Neb., 
for $5,252. 



Kirkman & Young, Cedar Rapids, la., 
steam heating hospital building at Van 
Home, la. 

Western Heating & Ventilating Co., 
Ogden, Utah, heating and ventilating 
three school buildings of Box Elder 
County for $5,847. 

Holtman Heating Co., Topeka, Kan., 
steam heating new apartment house at 
919 Quincy St., for J. W. Wilson. The 
plant is one of the largest to be installed 
in Topeka this year. The Favorite sys- 
tem of heating will be used. 

Reliable Heating Co., Champaign, 111., 
heating and plumbing new high school 
at \"irginia for $4,800. 

Mangrum & Otter San Francisco, Cal., 
steam heating hotel at Howard and 3rd 
Sts. for Dr. A. W. Morton for $3,750. 

Downey Heating & Supply Co., Mil- 
waukee, Wis., heating new county School 
of Agriculture and Domestic Economy 
at Wauwatosa for $26,370. 

P. Gormly, Philadelphia, Pa., heating 
hotel at Naomi Pines, Pa. 

Robert Scott Engineering Co., Phila- 
delphia, Pa., heating Wanamaker resi- 
dence, at Ogontz, Pa. 

Stone & Underhill, Boston, Mass., 
heating and ventilating Pleasant St. 
school, at Marlboro, for $5,000. 

McAree Bros., Haverhill, Mass., heat- 
ing, ventilating and plumbing new school 
building at that place for St. Joseph's 
Church. 

Pacific Blower & Heating Co., San 
Francisco, Cal., was the low bidder, at 
$3,325, for the heating and ventilating of 
the Washington grammar school at 
Stockton, Cal. The company has' the 
contract for heating and ventilating work 
on new grammar school building at Oro- 
ville, Cal., to cost $3,800. 

Brown Bros., Saginaw, Mich., heating, 
ventilating and plumbing for the new 
Arthur Hill Trade School at that place 
for $15,000. 

Grambs & Peet Co., Bismarck, N. D., 
heating and plumbing new Northern Pa- 
cific Hospital, at Glendive, Mont., for 
$15,000; also heating and plumbing of- 
fice building at Bismarck for $15,000; 
also heating and pluml)ing new govern- 
ment school at Fort Yates for $6,000. 

John M. Dougherty, St. Louis, Mo., 
heating and plumbing new building for 
St. Patrick's School for $4,700. 

Elliott & Barry Engineering Co., St. 
Louis. Mo., heating new First National 
-Rfink Building at Roswell, N. M.. and 
the new Paso Del Norte Hotel, at El 
Paso, Texas. 

Mueller Co., Milwaukee, Wis., heating 
and ventilating dome of new Capitol at 
Madison, for $16,770. 

• H. L. Hurlburt, Philadelphia, Pa., heat- 
ing sixteen new houses at Lansdowne 
Ave. and Wanamaker St., Philadelphia, 
for Peter McCurdv. 

C. E. Monday & Co., Philadelphia, Pa., 
heating West Philadelphia Hisrh School; 
also building at Recreation Grounds, at 
26th St. and Jefferson Ave. 
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BOOKS ON HEATING AND VENTILATION 



Steam Power Plants; Their Design and Construction. 
By Henry C. Meyer, Fr., M. E. Third edition, fully 
revised. One of the standard works on the design and 
construction of power plants. Covers proportioning 
boilers, selection and writing specifications for steam 
engines, selection and arrangement of auxiliaries, con- 
struction of chimneys, coal handling, etc. 219 pages. 
Size 6 X 9 in. Illustrated and with folding plates. 
Price $2.00 postpaid. 

Mechanical Equipment of Federal Buildings Under 
Control of the Treasury Department. By Nelson 
S. Thompson, chief mecharncal and electrical en- 
gineer, office of the supervising architect. Second 
edition, revised and enlarged. Contains the basic 
data used in tne design ot the mechanical and elec- 
trical equipment of Federal buildings under the 
control of the Treasury Department. Also con- 
tains data for appro xima<«ng the cost of the vari- 
ous parts of the work. The book takes in heating 
and ventilation, plumbing, stationary and port- 
able vacuum cleaning plants, engines and gener- 
ators, motors and controlling apparatus, forced 
systems of hot water heating, commercial practice 
in factor>' heating, etc., and other valuable data. 
Cloth. $2.00. 

Central Station Heating. By Byron T. Gifford. 
This work presents the most advanced practice 
in central station heating, both steam and hot 
water, and is an invaluable guide, not only to the 
engineer, but to municipaUties and public service 
commissions where district heating is being, or 
will be, used. 208 pages, with 42 figures, includ- 
ing 50 pages of miscellaneous engineering data. 
Size 6 X 9M in., bound in flexible leather. Price, 
$4.00. 

Mechanics of Heating and Ventilating. By Konrad 
Meier. Including a series of ten charts containing 
data relating to the flow of water, steam and air, 
collected by Mr. Meier during an experience of 26 
years in heating and ventilating work, both in this 
country and abroad. Each of the charts replaces 
a series of tables on the subiect, giving at a glance 
the result of a calculation from any combination 
of factors. 161 pages, illustrated, with ten large 
charts. Size 6x9 in. Price, S5.00. Separate 
sets of charts, printed on cloth, with lines in dif- 
ferent colors and mounted on boards. Single 
charts, Sl.SO. Sets of ten charts, SIS. 00. 

Heating and Ventilating Building^s, a standard 
manual for heating engineers and architects. By 
Prof. R. C. Carpenter. Fifth edition, largely re- 
written. 577 pages, 27 7 illustrations, 8vo, cloth, 
$4.00. 

Bandbook for Heating and Ventilating Engineers. By 
Prof. James D. HoSman and Benjamin F. Raber. 
The latest book on this subject. Unusually com- 
prehensive. 320 pages, with 45-page appendix. 
Size Ayixtyi in., bound in flexible leather. Price. 
$3.50. 

Qaestiona and Answers on the Practice and Theory 
of Steam and Hot-Water Heating. By R. M. 
Starbuck. Illustrated. $1.00. 

Ventilation of Buildings. By William G. Snow and 
Thomas Nolan. 83 pages. Pocket size. Con- 
tains a statement of the general principles of ven- 
tilation and of their application to different kinds 
of buildings. Boards, 50c. 

Steam Heating and Ventilation. By Wm. S. Monroe. 
Containing formulas and data valuable in the de- 
signing of heating and ventilating plants. Price, 
$2.00. 

Steam-Electric Power Plants. By Frank Koester. A 
practical treatise on the design of Central Light and 
Power Stations and their economical construction 
and operation. 473 pages. 340 ills. Price, $5.0o. 



Steam Power Plant Piping Systems. By W. L. 

Morris, M. E. A complete treatise on design, instal- 
lation and maintenance, covering the details of all 
phases of piping and giving much space to the subject 
of maintenance. E.'cpert advice given on problems 
arising from mistakes and breakdowns in the piping. 
490 pages. Size x 9 in. 3S9 ills. Price S5.00 post- 
paid. 



Light, Heat and Power in Buildings. By Alton D 
Adams, M. E. The purpose of this volume is to 
present in compact form the main facts on which 
selection of the sources of light, heat and power 
in buildings should be based. The problem is to 
de*. ermine the kind of equipment that will yield 
the service reqxiired at the least cost. 12mo. 
Cloth, $1.00. 

Air-Conditioning. By G. B. Wilson. Being a short 
treatise on the humidification, ventilation, cooling 
and the hygiene of textile factories — especially 
with relation to those in the U. S. A. With fig- 
ures. 12mo. Illustrated. 143 pages. Price, $1.20. 

Practical Steam and Hot Water Heating. By Alfred 
G. King. Containing over 300 detailed illustra- 
tions. The book is a working manual for heating 
contractors, journeymen steam fitters, architects 
and builders. Describes various systems of heat- 
ing and ventilation and includes useful data and 
tables for estimating, installing and testing such 
■ystems. 8vo. 367 pages. Price, $3.00. 

Deant System of Greenhouse Heating, by steam or 
hot water, with formulas for obtaming different 
temperaturrs, by Mark IJean. Price, $2.00. 

Power, Heating and Ventilation. By Charles L. 
Hubbard, B.S.. M.E. A treatise for designing and 
constructing engineers and architects. The whole 
subject of heating is covered, including the heatinjB 
of large institutions with central plants. Space is 
also devoted to electrical matters connected with 
steam plants. 647 pages. Price, $5.00 (threa 
volumes in one). 

Notes on Heating and Ventilation. By John R. 
Allen. 152 Pages. 34 illustrations. Siae, 4Wx 
6J4 in. One of the new books, brought quite up 
to date, and containing much information to guide 
the intelligent steam fitter in the installation and 
heating and ventilating apparatus. Cloth, $2.50. 

Steam Fitters' Computation and Price Book, abridged. 
By Mark Dean. Price, $2.50. 

The School House. Its Heating and Ventilation. 
By J. A. Moore. 204 pages, illustrated. $2.00. 

A Manual of Heating and Ventilation, for engiaeeta 
and architects, embracing tables and formulas 
for dimensions of pipes for steam and hot-water 
boilers, flues, etc. By F. Schumann. Second 
edition, revised and enlaiged. 12mo, $1.50. 

German Formulas and Tables for Heating and Ven- 
tilating Work, especially adapted for those who 
plan or erect heating apparatus. By Prof. J. H. 
Kinealy. Illustrated. Price, $1.00. 

Centrifugal Fans. By J. H. Kinealy. A theoretical 
and practical treatise on fans for moving air in 
large Quantities at comparatively low pressure*. 
206 pages. 39 diagrams. Full limp leather pock- 
etbook round comers, gilt edges. Price, $5.00, 

The Principles of Heating. By William G. Snow. 
A practical and comprehensive treatise on Applied 
Theory in Heating. 161 pages. 42 illustrationj. 
38 tables. Size. 6x9 in. Cloth, $2.00. 

Modern Sanitary Plumbing, Steam and Hot Water. 
By James J. Lawler. 400 pages. 228 illustra 
tions. Size, 6x9 in. This is the latest edition of 
Mr. Lawler's well-known work on this subject- 
Price, $5.00. 
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*R^otation of Normal temperatures 



By William Campbell. 



The question of when. to expect the 
change of seasons has always been 
more or less of a mystery to the 
writer until he looked up the United 
States Weather Bureau's figures on 
the subject and worked out the analy- 
sis given in the accompanying chart 
and tables. 

Although one speaks loosely of 
June, July and August as the sum- 
mer months, we all know that the 
temperature at the first of June and 
the end of August are not the same. 
The almanacs give the date and hour 
of the vernal and autumnal equinoxes 
and the winter and summer solstices 
as the dividing points, but these are 
astronomical phenomena afifecting the 
relative length of day and night, and 
have no direct relation to the cycle of 
heat and cold. 

The writer, therefore, has plotted 
the daily normal temperatures for 
Philadelphia, which represent the av- 
erage of observations for the last 
thirty years. (These figures are used 
as a basis for reporting excess and 
deficiency of temperature ; that is, the 
daily variations from normal.) 
Straight lines are drawn connecting 
dates of the same temperature, and it 
will be noticed that the correspond- 
ing dates are practically an equal num- 
ber of days distant from a central 
point, which averages January 23. If 



it is desired to divide the year into 
four equal seasons, they begin ap- 
proximately as follows : 

Spring, March 8. 
Summer, June 8. 
Autumn, September 8. 
Winter, December 8. 

An abstract is also given herewith 
of the annual temperature record for 
a number of cities in this country, 
the central point, or dead of winter, 
being different in each case. The 
dates used are selected so as to give 
the tables in the briefest and most 
evenly balanced form. Temperatures 
for intervening dates can be inter- 
polated with comparative accuracy. 

Looking at the Boston table, for in- 
stance, July 11 and August 11 are 
seen to correspond. Such being the 
case, July 4 and August 8, each of 
which is one week nearer to the cen- 
tral point (January 26), will also cor- 
respond. 

Information of this kind has a wide 
range of application. Especially in 
the heating field is it valuable as show- 
ing what to expect. If a building su- 
perintendent in Philadelphia finds by 
experience that he must start his heat- 
ing plant October 15. he can count 
on shutting it down about May 1. If 
the coal consumption reaches its high- 
est point by December 8, this heavy 
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demand will probably last until the 
corresponding date, March 8. There 
is hardly a factor in heating loads 
which cannot be foretold accurately 
by the use of tables of this kind, for 
the proper city, of course. 

ATLANTA. 

July 29 and June 29 • 7? 

Aug. 29 and May 29 74 

Sept. 29 and April 29 67 

Oct. 29 and March 29 57 

Nov. .29 and Feb. 29 48 

Dec. 29 and Jan. 29 • 43 

Jan. 14 42 

DENVER. 

Aug. 6 and July 6 72 

Sept. 6 and June 6 • 65 

Oct. 6 and May 6 55 

Nov. 6 and April 6 44 

Dec. 6 and March 6 35 

Jan. 6 and Feb. 6 30 

Jan. 21 29 



PHILADELPHIA. 

Aug. 8 and July 8 • 75 

Sept. 8 and Tune 8 69 

Octfl 8 and M"ay 8 60 

Nov. 8 and April 8 48 

Dec. 8 and MaYch 8 • Z7 

Jan. 8 and Feb. 8 32 

Jan. 23 31 

Jan. 23 • 31 

SEATTLE. 

Aug. 6 and July 6 64 

Sept. 6 and June 6. . . • 59 

Oct- 6 and Alay 6 jj 

Nov. 6 and April 6 47 

Dec. 6 and Alarch 6 42 

Tan. 6 and Feb. 6 40 

Jan. 21 39 

CHICAGO. 

Aug. 10 and July 10.... 72 

Sept. 10 and June 10.: 66 

Oct. 10 and May 10 55 

Nov. 10 and April 10 • 43 



SUMMER 



JULV 




WINTER 

DIVISION OF SEASONS IN PHILADELPHIA, ACCORDING TO TEMPERATURE 
RECORDS BASED UPON THIRTY YEARS' OBSERVATIONS. 
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Dec. 10 and March 10 2>2 

Jan. 10_ and Feb. 10 24 

Jan. 25 • 23 

NEW ORLEANS. 

Aug. 4 and July 4 81 

Sept. 4 and June 4 79 

Oct. 4 and May 4... 7^ 

Nov. 4 and April 4 65 

Dec. 4 and March 4 58 

Jan. 4 and Feb. 4 • 54 

Jan. 19 53 

BOSTON. 

Aug. 11 and July 11 /I 

Sept. 11 and Tune 11 64 

Oct. 11 and May 11 55 

Nov. 11 and April 11 43 

Dec. 11 and March 11 Z2> 

Jan. 11 and Feb. 11 27 

Jan. 26 26 

NEW YORK CITY. 

Aug. 9 and July 9 7i 

Sept. 9 and Tune 9 68 

Oct. 9 and Mav 9 58 

Nov. 9 and April 9 46 

Dec. 9 and March 9.... 35 



Tan. 9 and Feb. 9 30 

Jan. 24 30 

PITTSBURG. 

Aug. 9 and July 9 74 

Sept. 9 and Tune 9 69 

Oct. 9 and May 9 59 

Nov. 9 and April 9. . . 47 

Dec. 9 and Marcsh 9 Z7 

Jan. 9 and Feb. 9 31 

Jan. 24 30 

WASHINGTON, D. C. 

Aug. 4 and July 4 76 

Sept. 4 and June 4.... 71 

Oct. 4 and May 4 61 

Nov. 4 and April 4 49 

Dec. 4 and March 4 38 

Tan. 4 and Feb. 4 ZZ 

Jan. 19 Z2 

ST. LOUIS. 

Aug. 5 and Jul}^ 5 . . . 78 

Sept. 5 and June 5 7Z 

Oct. 5 and May 5 63 

Nov. 5 and April 5 SO 

Dec. 5 and March 5 38 

Jan. 5 and Feb. 5 32 

Jan. 20 30 



Heating and Ventilation of a Mitten Factory^ 



RESULTS OBTAINED IN A PLANT WHERE DIRECT RADIATION WAS PURPOSELY 

OMITTED. 

By Samuel R. Lewis. 



The object of this paper is to de- 
scribe the heating and ventilating ar- 
rangements of the factory of the 
Defiance Tick ]Mitten Company, To- 
ledo, O. The first floor is used for 
storage, packing, etc.. while the sec- 
ond floor is occupied by about 250 
operatives, nearly all women, who 
work at power sewing machines, 
pressing and finishing tables, etc. 
There are a number of steam-heated 
forms upon which the finished gloves 
and mittens are pressed. 

The desire of the owner was to 
provide an especially sanitary, light 
and attractive building, as he had 
learned by experience that these fea- 
tures had so great an influence on the 
attendance and efficiencv of labor 



♦Read at the semi-annual meeting- of 
the American Society of Heating and 
Ventilating Engineers, DetroLt, Mich., 
Julyll-12, 1912. • 



that it was a good business invest- 
ment as well as a function of good 
citizenship to provide them. The op- 
eratives are nearly all paid by piece- 
work, and are found to be quite in- 
dependent as to their attendance. By 
providing pleasant and healthful sur- 
roundings for the girls and women, 
with such equipment as individual 
steel lockers, a warm lunch, shower 
baths, rest rooms, etc., the tendency 
is to maintain a full force when labor 
is scarce, at the expense of competi- 
tors who have less attractive shops. 

The building is of reinforced con- 
crete construction, with brick curtain 
walls and a saw-tooth roof. The win- 
dows are all in steel sash. The roof 
is of composition, laid on matched 
plank, and supported on steel trusses. 
The building is intended as the first 
of a group of a similar type, sur- 
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rounding a central administration 
building and power plant. It is one- 
half of a future unit, and the division 
of the apparatus is such that the 
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boiler, fan. coils, etc., for the other 
half may be added later on. Thus, the 
cost of the present plant was very 
little in excess of what it would have 



SiMing Checks i4' 



TYPICAL CONNECTIONS TO HEATING 
COILS, 

been had there been no thought of 
future additions. The boilers are 
placed in a sub-basement ; one has ca- 
pacity for all heating, ventilating and 
manufacturing requirements, and the 
other is provided for summer use for 
manufacturing and water heating. 
The principal manufacturing demand 
for steam is for heating the metallic 
forms used in pressing the finished 
product. 

AIR SUPPLY. 

Fresh air is supplied through spe- 
cial steel casement sash, and is drawn 
through tempering coils and steam 
jet humidifiers to the supply fan. The 
steam supply to the tempering coils 
is controlled by a thermostat so that 
the tempered air is never cooler than 
about 60° F, or warmer than that, 
unless the outside temperature is 
higher than 60°. The steam jets are 
controlled by a sensitive element 
which operates within a range of less 
than 5% of the point at which it is 
set (about 40% relative humidity). 
The supply fan delivers this condi- 
tioned fresh air through a concrete 
duct (which also serves as a return 
pipe trench) to the bases of the va- 
rious flues. These flues have, near the 
ceiling of the first floor, individual 
heating coils, which have automatical- 
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ly controlled steam supply valves. The 
thermostats which operate these valves 
are of the gradual or stage operating 
type, and reduce or increase the 
amount of heated radiating surface 
as the temperature requirements dic- 
tate. 

The various supply flues discharge 
some air into the first floor, but their 
principal function is to serve the sec- 
ond floor, where a minimum of 30 cu, 
ft. of fresh air per occupant per min- 



fusers. It passes across the skylights 
and is forced against the almost con- 
tinuous glass surface of the opposite 
wall. When the building is warm, 
however, the fresh air is discharged 
at the floor line through adjustable 
dififusers, directly at the lines of oper- 
atives. When heating, the exhaust air 
leaves the room at the floor, but when 
cooling or merely ventilating the ex- 
haust air leaves the room at the ceil- 
ing. To this end, each supply flue and 
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TYPICAL FRESH AIR AND VENT FLUES. 



ute is provided. When the building 
is being heated the fresh warm air is 
discharged at a point about 10 ft. 
from the floor through adjustable dif- 



lUi . 




■yy/////////yy 




.■2i"Sloi 



'^'Mesh Wire Screen 
AIR WARMING SEAT IN HALL. 



each vent flue has two openings, with 
adjustable dampers in each. 

In order that the operatives at the 
steam-heated forms may have the 
maximum of comfort, a 4-in. tem- 
pered air inlet at the floor, with an 
adjustable universal elbow and a blast 
gat^ for regulating the volume to each 
person, is provided. To ofl"set possible 
cold drafts from the exposed roof or 
skylights, pipe coils under separate 
hand control are placed under each 
saw-tooth glass area. 

Many of the operatives walk some 
distance, and are liable to arrive at 
work with wet skirt bottoms and damp 
feet and ankles. A floor inlet would 
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be objectionable on sanitary rea- 
sons, and so the concrete bench for 
drying purposes is provided and has 
proved quite effective. The seat is 
warm, about 100°, and through slots 
in its face a little above the floor a 
strong blast of air at about 120° max- 
imum is delivered parallel with the 
floor. This air also warms the en- 
trance hall and stairway. 

The escape of air from the build- 
ing when it is unoccupied may be cut 
off by special dampers in the outlet 
flues, all being operated by compressed 
air by one switch valve in the fan 
room. All toilet fixtures are individ- 
ually ventilated through local vent 
openings in the bowls to separate vent 
flues. 

There is no direct radiation. The 
plant has been in operation through 
the severe w^eather of the past winter 
and has proved entirely adequate. 
There have been no objectionable 
drafts, though many operatives sit at 
work directly alongside the exposed 
glass surface opposite the supply in- 



let?. It has been found so far that the 
coils in the skylights are unnecessary. 

The ventilation has been excellent. 
It has been found economical to keep 
the outlets closed and to rotate the 
air within the building, taking in no 
outside air when heating prior to oc- 
cupancy. There has been increased 
comfort and no objectionable odor 
when the humidifying apparatus was 
in use. and when the temperature was 
kept down to 65°. There was no se- 
rious complaint of overheating with 
the temperature at 70° and the humid- 
ity at 40%, relative. 

The absence of direct radiators con- 
tributes greatly to the ease of cleaning 
and to the comfort and fuel consump- 
tion. With this system, the loss of 
heat through the glass and wall sur- 
face, for instance, is less, since the 
inside temperature is close to 70° all 
over, while with direct radiators it 
would be close to 212° opposite every 
unit. 

Langdon & Hohly, of Toledo, O., 
were the architects of the building. 



Office Practice in Estimating Heating and Ventilation 

By John D. Small. 

A set of twelve questions relating 
to office practice in estimating heating 
and ventilating work, accompanied by 
a summary of seven answers received, 
constituted an interesting paper pre- 
sented by Mr. John D. Small at the 
recent summer meeting of the heating 
engineers' society. 

The questions and a summary of 
the answers are as follows : 

1. WHAT RULE DO YOU USE FOR ESTI- 
MATING RADIATION? 

The majority of expressions on this 



2. HOW MANY AIR CHANGES PER HOUR 
DO YOU ALLOW IN THE FOLLOW- 
ING CLASSES OF BUILDINGS? 

Residences. 

Hotels. 

Hospitals. 

Office Buildino^s. 

Store Buildings. 

Theaters. 

Factories (except where exhausters 
are used). 

This factor seems to be a very in- 
definite one where the amount of air 



question favored a formula based on displaced is not fixed by law or other- 



the number of heat units loss through 



wise. In buildings where no me- 



various cooling surfaces and materials chanical ventilation is provided, the 

and the number of heat units required rate of air change would be effected 

to compensate for air change due to by a number of causes, one of the 

leakage and exposure. Coefficient table principal causes being natural leakage, 

for this purpose are found in a num- which varies with the kind of con- 



ber of handbooks and the losses due 
to air change represent what the en- 
gineer's judgment dictates, except 
where fixed by law. Carpenter's and 
^fill's rules are largely used also. 



struction, the exposure, the wind ve- 
locity and the height of the building. 
Under the head of construction, the 
kind of window frames used has a 
great deal- to do with the rate of in- 
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filtration of air. The sides of the 
building exposed to prevailing winds 
will, of course, show a marked in- 
crease in air displacement over the 
protected sides. Air currents, how- 
ever, between high buildings, due to 
deflection from one to the other, will 
often affect the surface which other- 
wise would be protected. 

Tests made by Mr. H. W. Whitten 
have demonstrated that with wind 
velocities below 6 miles per hour in- 
filtration is reduced to a minimum; 
while with velocities as high as 30 
miles per hour a very substantial ef- 
fect is produced upon the rate of air 
change of the interior of the exposed 
portion of the building. Again, the 
leakage is relatively greater as the 
building increases in height due to in- 
creased wind pressure at increasing 
heights. From the foregoing observa- 
tions it is important to use consider- 
able judgment in arriving at the maxi- 
mum allowance to compensate for 
losses due to this element, and in the 
absence of a fixed rule, the following 
schedule, in the author's opinion, 
would be a safe basis for calculating 
the amount of heat required under 
maximum conditions of air change in 
addition to that required to offset 
losses through the cooling surfaces. 
Allow air changes per hour for vari- 
ous rooms and classes of buildings as 
given in the table: 

TABLE OF NUMBER OF AIR CHANGES TO 
BE USED IN HEATING CALCULATIONS. 

Office Buildings — Portions above 
grade — 1 air change per hour. 

Basement, general— -4 air changes 
per hour. 

Mechanical plant — 10 air changes 
per hour. 

Factory Buildings, which have no 
mechanical or natural ventilation, 
one change per hour. For factories 
where large doors from the outside 
are frequently opened, about four 
air changes per hour. 

Residences — having loose windows, 
two changes per hour. 

Churches — Four changes per hour ex- 
cept small rooms, which should 
have five to six changes per hour. 
These data for churches contem- 
plate mechanical ventilation. 



The majority of public buildings 
and many of the factories require 
ventilation or the fan system of 
heating. The usual specifications of 
air supplies per person are as fol- 
lows : 

Hospital, ordinary — 35 to 40 cu. ft. 

per min. Hospitals, epidemic — 80 

cu. ft. per min. 
Hospitals — Tuberculosis — 

AIR 
CHANGE 

Dejection Room 6 Min. 

Toilet Rooms 6 " 

Bath and Duty Rooms ... 8 " 

Kitchen 3 " 

Serving 10 " 

Fumigating 10 " 

Workshops — 25 cu. ft. per min. 
Prisons — 30 cu. ft. per min. 
Theaters — 20 to 30 cu. ft. per min. 

Meeting- Halls — 20 cu. ft. per min. 
Schools — 30 cu. ft. per min. per child 

and 40 cu. ft. per min. per adult. 
Hotels — Following air changes are 

usual : 

AIR 
ROOM CHANGE 

Engine 6 Min. 

Kitchen 1>^ " 

Restaurant 6 " 

Base Toilet . 5 " 

Billiard 10 " 

Barber Shop 8 " 

Dining Room 15 " 

Palm Room 12 " 

Buffet 8 " 

Cafe 8 " 

Lobby under balconv 8 " 

Main Lobby .' 20 " 

Banquet Hall 15 " 

Retiring Room 10 " 

Kitchens 8 " 

All others 15 " 

Except Toilets 6 " 

Libraries : — 

AIR 
ROOM CHANGE 

Corridors 15 Min. 

Basement Rooms 15 " 

Reading Rooms 12 " 

Inside Rooms 8 " 

Corner Rooms 7 " 

Toilet Rooms 5 " 
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Laundries — should have an air change 
every 4 to 6 min. Radiation on 
sides of buildings subjected to pre- 
vailing and cold winds should be 
increased 10 per cent, up to the 
10th floor and 15 per cent, above. 

3. IN YOUR OPINION IS IT MORE PRAC- 
TICAL TO HEAT AND VENTILATE 
WITH HOT AIR ONLY OR TO VEN- 
TILATE WITH TEMPERED AIR AND 
PROVIDE DIRECT RADIATION FOR 
HEAT LOSSES THROUGH COOLING 
SURFACES? 

^^'hile a difference of opinion pre- 
vails on this subject, it seems to be 
desirable to provide direct radiation 
for use when fans are shut down. The 
argument is advanced that omission 
of direct radiation makes it impossible 
to heat without ventilating, as the fan 
must be run in order to heat. Direct 
radiation in addition to the fan sys- 
tem, one to offset the cooling eft'ect 
of walls and glass and the other for 
ventilation only, makes a flexible sys- 
tem and admits of uniform regula- 
tion of temperature for various ex^ 
posures perhaps better than the fan 
system only. 

It is also true that the relation of 
supply and exhaust opening in a given 
room sometimes results in short cir- 
cuiting and defeats thorough ventila- 
tion as well as requiring direct radia- 
tion to care for portions not warmed 
on this account. Therefore, it would 
appear that where possible it would 
not only be more practical but more 
satisfactory results could be guaran- 
teed if direct combined with the blast 
system is installed. 

4. DO YOU CONSIDER IT GOOD PRACTICE 
TO INSTALL RADIATION IN FAC- 
TORIES ONLY SUFFICIENT FOR NOR- 
MAL WINTER TEMPERATURES AND 
INCREASE PRESSURE TO COMPEN- 
SATE FOR DEFICIENCY WHEN MAX- 
IMUM WINTER TEMPERATURES 
PREVAIL ? 

The concensus of opinion is de- 
cidedly against installing radiation in 
factories only sufficient for normal 
winter temperatures and increasing 
steam pressure to compensate for de- 
ficiency when maximum winter tem- 
peratures prevail, especially where ex- 



haust steam is used for heating as the 
engines would be subject to back 
pressure and general efficiency re- 
duced. The money saved on first cost 
of the heating system would be spent 
in operation later, thus resulting in 
poor economy on the long- run. It 
would, therefore, appear that this 
method would not be considered good 
practice, although owners are often 
influenced to cut down the first cost in 
this way, not fully realizing the net 
result. 

5. DO YOU ADVOCATE USING MAINS AS 
HEATING SURFACE OR COVERING 
THEM THROUGHOUT? 

The conditions and class of build- 
ings govern largely whether the mains 
should be used as heating surface or 
should be covered. Under the head 
conditions, would be considered the 
cost of covering, the location of mains 
and the length of run together with 
the length of risers in connection 
with the mains. For low buildings and 
not excessively long runs, the mains 
are very often left uncovered, and 
without bad eft'ects. In high buildings 
and in central heating systems, how- 
ever, it is essential to cover mains in 
order to diminish the steam pressure 
and therefore temperature to a mini- 
mum extent at the terminals. There 
have been cases where the steam 
chilled or condensed to such an extent 
due to surrounding temperature that 
it became necessary to cover the 
mains. The consensus of opinion is 
to cover the mains, as a rule, for best 
results in heat distribution. 

6. TO WHAT EXTENT DO YOU ADVOCATE 
THE USE OF VACUUM DEVICES IN 
HEATING SYSTEMS? 

The use of vacuum devices in heat- 
ing systems is looked on with favor in 
the majority of cases, especially where 
exhaust steam is used for the follow- 
ing reasons : It aids circulation of the 
steam ; tends to remove back pressure ; 
allowse small piping to be used, thus 
reducing cost for long runs ; elim- 
inates air valves with the attendant 
annoyance occasioned by adjustment, 
leakage, etc. 

However, there are many instances 
where vacuum svstems are of no 
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particular advantage. On the other 
hand, there are cases where it is ab- 
sokitely necessary to install such a 
system to accomplish circulation of 
tine steam and the return of con- 
such an extent that instead of circu- 
lating steam at or below atmospheric 
densation. On the whole, installa- 
tions would be benefited by the use of 
vacuum devices. In this connection 
it has been the author's observation 
that pipe sizes have been reduced to 
pressure it was really necessary to 
carry" from 2 to 8 lbs. steam pressure 
to overcome the resistance in supply 
piping, a. condition which defeats one 
object of a vacuum system. With a 
dififerential existing at each unit it is 
important to eliminate undue resist- 
ance to the flow of sifeam to obviate 
carrying excessive vacuum to balance 
this resistance. 

7. IX YOUR OPINION, IS IT FEASIBLE TO 

STANDARDIZE METHODS OF ESTI- 
MATING HEATING AND VENTILA- 
TING IN DIFFERENT CLASSES OF 
BUILDING WHERE THERE IS NO 
LAW GOVERNING THE INSTALLA- 
TIONS? 

This is a delicate (|uestion and does 
not permit of definite answer. The 
judgment of the engineer is a large 
factor in this connection. The au- 
thor's thought in ])utting this question 
was to ascertain if, for instance, this 
society could consistently go on record 
as favoring the adoption of the 
method of estimating direct radiation 
on the heat unit basis and establish 
given values for various conditions 
and classifications and construction 
materials. 

8. IN LARGE OPEN ROOMS, SL^Cil AS IN 

STORES, FACTORIES, ETC., WOULD 
YOU FIGURE THE RADIATION THE 
SAME ON ALL SIDES AND THEN 
PLACE A LARGER PROPORTION ON 
THE MOST EXPOSED OR WINDWARD 
SIDE? IF SO,' WHAT PROPORTION? 
OR WOULD YOU FIGURE IT THE 
SAME ON ALL SIDES AND ADD RAD- 
IATION ON THE MOST EXPOSED 
SIDES? IF SO, HOW MUCH? 

The majority favor figuring the 
radiation on the same basis for all 
exposures and placing a larger pro- 



portion on the most exposed or wind- 
ward sides, it being the idea that the 
heat will equalize, due to wind pres- 
sure, and eventually find its way to 
the opposite side of the building, 
whereas, if the same proportion were 
])laced all around, the temperature on 
the windward side would be too low, 
and on the opposite side too high. To 
figure the radiation the same all 
around and then add to that on the 
most exposed or windward side would 
require more radiation than other- 
wise, and would not be so effective 
and economical as the first method. 

9. IN FIGURING ON THE BASIS OF THE 

HEAT LOSS THROUGH VARIOUS 
COOLING SURFACES, WHAV AU- 
THORITY DO YOU USE FOR THESE 
COEFFICIENTS ? , 

Carpenter, Wolfif, Peclet, Box, 
values deduced from the German au- 
thorities by Kinealy and various 
liandbooks which quote values de- 
duced by recognized authorities are 
referred to for those data. These 
tables are very helpful in figurmg the 
heat losses through various building 
materials and combinations of ma- 
terials which compose the walls ana 
roof of a structure. 

10. IN ESTIMATING RADIATION, DO YOU 

CON.SIDER THE TYPE OF WINDOW 
CONSTRUCTION, WHETHER LOOSE 
FITTING OR PROVIDED WITH PAT- 
ENTED WEATHER STRIPS? 

11. IF WINDOWS ARE PROVIDED WITH 

WEATHER .STRIPS, WOULD YOU RE- 
DUCE THE AMOUNT OF R.ADIATION ? 
IF SO, HOW MUCH ? 

Ordinarily it is assumed that the 
sash and frames are of wood, and 
not provided with weather strips. If 
concealed weather strips are used the 
radiation may safely be reduced from 
10% to 15%. While if metal sash 
and frames are used the radiation 
sli0lild be increased. 

12. IN YOUR OPINION, IS IT FEASIBLE 

TO HEAT A FACTORY BUILDING 
COMPRISED OF TWO OR MORE TYPI- 
CAL FLOORS BY RUNNING PIPE 
COILS AROUND THE OUTSIDE 
WALLS, ANY GIVEN NUMBER OP 
PIPES HIGH, REGARDLESS OF THE 
CONTENTS OR FLOOR AREA? 
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Given a factory building, exposed 
on four sides and two or more typi- 
cal floors, it has been held that to in- 
stall pipe coils around the walls to 
care for cooling surfaces is sufficient 
to maintain proper temperature with- 
out taking into consideration cubical 
contents. This seems to work success- 
fully in some cases, and in others it 
is found that radiation is insufificient. 



There is a certain percentage of a 
room of large dimensions which may 
be neglected with regard to air 
change, but just what proportion is 
yet to be satisfactorily answered. The 
author would like to obtain a discus- 
sion on this point particularly and 
wishes to thank the members who re- 
sponded in the interests of the fore- 
going. 



Temperature Equivalents of Wind Velocities'^ 



By H. W. Whitten. 



In January, 1911, the author re- 
ported to the society the result of 
observations at the group of buildings 
of the Harvard Medical School. The 
total heat expended and average tem- 
peratures and average wind velocities 
were recorded daily during the 
months of January and March, 1910. 

A comparison of these records 
showed that 1 mile of wind move- 
ment per hour required substantially 
the same amount of heat supply as 
1° change in temperature. A further 
study of similar records, however, 
has shown that 1 mile movement of 
wind per hour does ontbear a con- 
stant equivalent to 1° drop in tem- 
perature. There appears to be a 
greater proportion of loss due to wind 
movement as the temperature drops. 

This led the author to make inves- 
tigations as to the impact effect of 
wind of the same velocity at different 
temperatures. He found that there is 
a regular rate of increase in effective 
pressure as the temperature drops, 
although the wind velocity remains 
constant. This regular rate of in- 
crease of pressure is maintained only 
while the barometer readings are nor- 
mal. A barometrical change caused 
changes in the impact pressure. The 
author was unable to determine the 
exact rate of this change, but was 
able to detect the fact of such change, 
the tendency being for an increase in 
pressure as the barometer rose and 
for a decrease as it fell. 



♦Presented at the mid-summer meeting of the 
American Society of Heating and Ventilating 
Engineers, at Detroit, Mich., July 11-12. 11I12. 



He estimated, however, that, with 
the barometer and the wind constant, 
the increase in pressure is 0.4% per 
degree drop in temperature. He also 
found that the non-pressure or suc- 
tion on leeward sides of buildings in- 
creased in about the same proportion. 
The point at which heat loss from 1 
mile of wind movement per hour and 
temperature were equal seemed to be 
between 36° and 39° F. above zero. 
Above this temperature, the effect of 
wind became less important than the 
temperature changes, and below it, 
correspondingly more important. 

For example : If, at 2)7° ¥., 1 mile 
of wind movement per hour is equal 
to 1° drop in temperature, at zero, 1 
mile of wind movement per hour will 
equal 1° plus ?>7 x 0.004 or 1.148° F. 
If the temperature increases to 50°, 
then 1 mile of wind movement equals 
1 — 13 X 0.004 = 0.948° F. 

TESTS OF WIND PRESSURE AT VARYING 
TEMPERATURES. 

Mr. Albert F. Zahm. secretary of 
the Aero Club of America, has made 
exhaustive experiments on the sub- 
ject of wind pressure at varying tem- 
peratures. He states that, with veloc- 
ity meters placed in the same vicinity, 
dift'erent readings are found to occur 
simultaneously in the several instru- 
ments. If, however, each air-meter 
is read in conjunction with a pres- 
sure meter the results become more 
intelligible. He further states that a 
change in temperature of 3°, or a 
barometer change of 8 millimeters, 
will alter the pressure 1% with the 
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wind constant. He found that varia- 
tions were also caused by the moist- 
ure content of the air, but that this 
element was so slight as to be neg- 
ligible. ]\Ioisture is never over 5% of 
the mass of the air and rarely over 
2y2%. The difference in weight be- 
tween air and water vapor being small, 
this factor does not appreciably 
change the result. 
rule for obtaining corresponding 

temperature with varying 

Wind velocities. 
The author has adopted as a rule 
for personal guidance the following: 
From 40° to 15° F., 1 mile of wind 
movement per hour is equal to 1° 
drop in temperature; from 15° to — 
20°, 1 mile of wind movement per 
hour is equal to 1.15° drop in tem- 
perature. This is for buildings con- 
structed in the ordinary manner, that 
is, without protected windows. Ap- 
plied strictly to the glass surface, the 
loss from wind movement may be cal- 
culated as only 3/7 of the loss under 
usual and ordinary conditions. This 
not only applies to the sides having 
the so-called greatest exposure, but, 
owing to the suction or non-pressure 
existing on the sheltered sides, should 
be applied to all sides of the building. 



-♦ 



Chicago's Civil Service Examination for 
Ventilating Inspector in Charge. 

Some of the principal questions and prob- 
lems submitted in connection with the ex- 
amination for ventilating inspector in 
charge in Chicago are given herewith. 
Other subjects connected with the exami- 
nation related to experience and penman- 
ship and to simple problems in arithme- 
tic: 

1. What are the principles upon which 
you would base the design and location of 
inlets and outlets in a system of mechani- 
cal ventilation for a school room of dimen- 
sions suitable for prolonged occupancy by 
fifty persons anfl in whicli there is one out- 
side wall ? 

2. (a) Discuss humidity in its relation 
to (1) its hygienic aspects; (2) its re- 
lation to varying temperatures, (b) State 
the laws covering convection currents and 
discuss their various applications to ven- 
tilation. 

3. (a) Give your ideas as to the proper 
organization for a bureau of ventilation 
for the City of Chicago, (h) What meth- 
ods of administrative control should be 
applied to the ventilation of (1) new 
buildings: (2) existing buildings? 



4. (a) State the provisions of the ordi- 
nance covering ventilation of workshops 
or places of employment. (b) State the 
ventilation provisions applicable to exist- 
ing auditoriums, classrooms and assembly 
halls. (c) What are the air space and 
ventilation requirements in new hospital 
buildings? 

5. Give a brief resume of the experi- 
mental work which has been done in an 
effort to discover the harmful effects in 
or associated with expired air. 

1. Discuss the practical methods of street 
car ventilation. 

2. The prints handed you consist of a 
I)hin, longitudinal and cross sections, of a 
small theatre having a seating capacity of 
300 persons. 

Design on these plans in colored pencil 
a system 'of ventilation which will supply 
1.500 cu. ft. of air per hour per person, gen- 
erally distributed in the room between the 
limits of 2Y2 ft. and 8 ft. above the floor. 
State in full the types and sizes of fans and 
ducts employed, the velocities of flow in- 
tended for the different parts of the sys- 
tem._ the speed of the fan and any other es- 
sential factors of the design. Give the com- 
l)utations in full. 



German Concrete Radiators. 

.A.n item in The Heating and Ven- 
LATiNG Magazine for July stated that 
concrete radiators were being experi- 
mented upon in Germany with apparent 
success. This new type of heating ap- 
l)aratus is shown in Popular Mechanics. 
with the comment that the radiators are 
formed by pouring a mixture of cement 





TWO FORMS OF CONCRETE RADI- 
ATORS MADE IN GERMANY. 

and sand into special gypsum molds, or 
iron castings, and can be made in all 
ccdors and shapes. The thickness of the 
walls is about Y^ inch. 

"The most important feature of these 
radiators," says the writer, "has to do 
very intimately with , hygiene. Being- 
porous, they furnish moisture as well 
as heat to the air in a room." The low 
cost of construction is also emphasized 

At recent hygienic exhibitions in 
Germany, it is stated, concrete radia- 
tors were shown in many forms and 
colors. 



THE HEATING AND VENTILATING MAGAZINE 



23 



Regulating the Flow and *R^eturn Temperatures in 
a Large Hot Water Heating System 

A SCHEDULE WHICH TAKES INTO ACCOUNT WIND AS WELL AS OUTDOOR^ 

TEMPERATURES. 

By G. E. Chapman. 



A unique method of operating a 
large central station hot-water heat- 
ing plant was described in connection 
with a paper read at the recent con- 
vention of the National District Heat- 
ing Association by G. E. Chapman, 
district superintendent of the Public 
Service Corporation of Northern Illi- 
nois. Mr. Chapman also told of a 
novel type of home-made anemometer 
he had devised, which is illustrated 
herewith. 

The company's plant is located in 
Oak Park, 111., and includes, in a gen- 
eral way. combined mechanical and 
electrical equipment which is operated 
in conjunction with the heating sys- 
tem. A total of 710 houses, contain- 
ing 550,000 sq. ft. of radiation, are 
heated from this plant. 

The building is a one-story struc- 
ture with a basement, and is built of 
red brick and reinforced concrete, hav- ■ 
ing floor space of approximately 22,- 
0(X) sq. ft. The large stack, indicated 
on the accompanying drawing, is made 
of' reinforced concrete and is lined 
with fire brick, the height being ap- 
proximately 200 ft. from the sidewalk 
level to the top. 

The property at the east of the 
plant is used for the storage of coal 
and has a capacity to store 10,000 
tons. Our coal is shipped in over the 
Chicago & Northwestern Railroad 
tracks and is delivered to our yards 
by means of an elevated switch track 
direct from the main line of the rail- 
road. The coal is dumped from the 
cars directly below the track, as long 
as there is room for it. After this 
space is filled the cars are unloaded 
by means of a large Gantry crane, 
which was built and installed by the 
Northern Engineering Company of 
Detroit. This crane not only unloads 
the coal from the cars, but is also 
used for conveying the necessary sup- 
ply to the bunkers daily. 

Our boiler plant consists of four- 
teen Sterling boilers, ten of which 



have a rated capacity of 300 H. P. 
and four are rated at 450 H. P. each, 
all being fired by means of Green 
Engineering Company automatic sto- 
kers. 

The removal of the ashes from be- 
neath the furnaces is accomplished by 
means of a steel pneumatic suction 
system, which has a capacity to han- 
dle 350 lbs. of ashes per minute, de- 
positing them in the large steel closed 
hopper located on the outside of the 
plant. The bottom of this hopper is 
sufficiently high to allow a large cin- 
der wagon to be driven underneath, 
and the driver, by means of operating 
a sliding gate, can dump the ashes into 
the wagon without further handling. 

The four boilers at the extreme 
south end of the plant are used exclu- 
sively for heating the water for the 
heating system, and the ten remain- 
ing boilers are used for generating 
high pressure steam in connection 
with the operation of the steam-driven 
pumps, as well as the electrical ma- 
chinery. "" '- '' ' -~ '—- 

In connection with the battery of 
heating boilers, we have a Green econ- 
omizer, having a capacity of 7,200 sq. 
ft. of heating surface, each of the 
heating boilers having 3,000 sq. ft. of 
heating surface. 

PUMPING SYSTEM. 

We have four centrifugal steam 
turbine-driven pumps for the purpose 
of circulating the water in the heating 
system. One of these pumps is what 
is known as Delaval, having a capac- 
ity to circulate 2,250 gals, of hot water 
per minute ; the other three are known 
as Terry steam pumps, having a ca- 
pacity to circulate 2,500 gals, of hot 
water per minute each, all of which 
are directly connected to the closed 
underground heating system. In con- 
nection with the above mentioned 
pumping system, we have in operation 
one Duplex balanced column make-up 
pump, which works automatically, 
and is governed by the pressure of the 
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TYPICAL PIPING CONNECTIONS FOR RESIDENCE, OAK PARK. ILL. 
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STANDARD PIPING CONNECTIONS FOR RESIDENCE AS ADOPTED BY THE 
PUBLIC SERVICE COMPANY OF NORTHERN ILLINOIS. 
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water on the main return pipe. This 
pump is for the purpose of making 
up for any water which may be lost, 
due to leaks in the underground heat- 
ing system. 

UNDERGROUND SYSTEM. _ L 

Our underground system is laid out 
in accordance with the standard Yary- 
an methods, being a complete two- 
pipe system. This piping is protected 
by means of a boxing built on all 
sides,. with a double air space. The 
lumber used for this boxing is rough 
sawed hemlock, and is preserved by 
means of being dipped in crude oil 
before being made up. In addition to 
this covering we fill the boxing 
around the pipes with oiled shavings, 
securely tamped in, in order to obtain 



the best possible insulating results. 
We now have approximately twelve 
miles of two-pipe heating mains, lo- 
cated as shown by our map, size and 
capacity of same being as given below : 
6,288 ft. of 2-in. mains. 

7,470 ft. of 3-in. mains. 
31,771 ft. of 4-in. mains. 

6,649 ft. of 6-in. mains. 

1,934 ft. of 8-in. mains. 

4,739 ft. of 10-in. mains. 
Connected to the above mains we 
are now, as already stated, success- 
fully heating 710 houses, these hav- 
ing a combined connected load of 550,- 
000 sq. ft. of radiation. i 

METHOD OF HEATING WATER. • 

Our plant now consists of two 
Westinghouse turbo generators, one 
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having a capacity of 1,500 K. V. A., 
the other 500 K.'W. ; both 2,200 volts, 
3 phase, 60 cycles. Besides the above 
mentioned alternating current genera- 
tors, we have two Ball Wood recipro- 
cating engines connected to Western 
Electric direct current, 260 volts, 250 
K. W. generators. 

The exhaust from the combined 
steam-driven machinery is discharged 
into four Worthington heaters, which 
can be run in either multiple, or se- 
ries, or singly, as the case requires. 

These heaters have a combined 
heating surface of 12,000 sq. ft. and 
are sufficient to take care of the en- 
tire heating system during mild 
weather, the heating boilers and econ- 
omizer being used only at times when 



weather conditions are sufficiently se- 
vere to require their use. 

SCHEDULES FOR REGULATING FLOW AND 
RETURN TEMPERATURES. 

A table shown herewith gives the 
schedule which we follow during the 
heating season and by which method 
we have obtained very good results. 
Also, several sketches showing the 
piping arrangements in houses to 
which we furnish service. Some of 
them, of course, give poor results, due 
to complications and short circuits. 
In connection with these sketches, one 
is included which is practically in ac- 
cordance with our standard methods, 
and, if installed properly, gives abso- 
lute satisfaction. 
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COMPARATIVE ANEMOMETER REPORT, U. S. WEATHER BUREAU 

OAK PARK L. H. &- P. CO. STATION 



AND 



1 


t\'eather Bureau Report 

T\^'\,, A 






Station Report 

Indicated on Gauges- 








Uaiiy 


rtverage ■ 




' 


^ 




1910 
Nov. 


Vel. Miles 
per Hour 


Direction 


Schedule 
Required 


Vel. Miles 
per Hour 


Direction 


Schedule 
Required 


Schedule 
Operated 


1.... 


...16 


s. 


3 


5 to 10 


s. 


2 


2% 


2 


...14 


w. 


3 


5 to 10 


w. 


2 


2 


3 .. 


..9 


N. W. 


2 


5 to 10 


N. W. 


2 


2 


4 . . 


. . . 7 


s. 


2 


5 to 10 








5 


...9 


w. 


2 










6 


... 7 


w. 


2 










7 


... 9 


w. 


2 


5 to 10 


W. 


2 


3 


8.... 


^ 6 


s. 


2 


5 to 10 


s. 


2 


2 


9 


...16 


s. w. 


3 


5 to 10 


S.W. 


2 


3 


10 .... 


...18 


N. W. 


3 


10 to 20 


w. 


3 


3 


11.... 


19 


N. W. 


3 


10 to 20 


N. W, 


3 


3 


12.... 


15 


N. W. 


3 


5 to 10 


N. W. 


2 


2 


13 


... 6 


W. 


2 


to 4 


N. W. 


1 


ly^ 


14.... 


. 13 


N. W. 


3 


5 to 10 


N. W. 


2 


2 


15 ... 


... 13 


N. W. 


3 


5 to 10 


N. W. 


2 


2 


16 


...11 


W. 


3 


5 to 10 


N. W. 


• 2 


2 


17 


...12 


S.W. 


3 


5 to 10 


W. 


2 


2 


18.... 


.. 10 


N. W. 


3 


5 to 10 


N. W. 


2 


2 


19.... 


8 


s. 


2 


Oto 4 


S. 


1 


2 


20 


.13 


s. 


3 


5 to 10 


s. 


2 


2 


21 


. 16 


w. 


3 


5 to 10 


w. 


2 


2 


22 


...11 


s. 


3 


5 to 10 


S.W. 


2 


2 


23 .... 


. 19 


s. w. 


3 


10 to 20 


w. 


3 


3 


24 


. . . 15 


vS. 


3 


5 to 10 


S. E. 


2 


2 


25 .. 


12 


w. 


3 


5 to 10 


N. W. 


2 


2 


26 


...16 


E. 


3 


5 to 10 


S. E. 


2 


2 


27 


.. 14 


S. E. 


3 


10 to 20 


S. E. 


3 


2 


28 ... 


18 


N. W. 


3 


10 to 20 


N. W. 


3 


3 


29 


...16 


N. W. 


3 


5 to 10 


N. W. 


2 


2% 


30 


...25 


N. W. 


3 


10 to 20 


N. W. 


3 


3 



HOT WATER SCHEDULE. 







1 






2 




3 






4 




For; 


1 Preceptiblf 


' Wind. 


Gen 


tie Breeze 


, 3 to 


Brisk Wi 


nd 10 to 


Very h 


igh Wind 




- - - 


to 2 Mile. 






10 Miles 




^0 Miles 


z5 to .iO Miles 


Outside 


Temp. 


Temp. 




Temp. 


Temp. 


Temp. 


Temp. 


Temp. 


Temp. 


Temperature 


Pressure Flow 


Return 


Pressure 


Flow 


Return 


Flow 


Return 


F.ow 


Return 


Deg. F. 


Lbs. 


Deg. F. 


Deg. F. 


Lbs. 


Deg. F. 


Deg. F. 


Dtg. F. 


Deg. F. 


Deg. F. 


Deg. F. 


65 


32 


120 


100 


Z2 


135 


118 


145 


112 


155 


127 


60 


32 


125 


110 


ih 


140 


120 


150 


125 


160 


130 


55 


?,i 


135 


118 


35 


145 


122 


155 


127 


165 


132 


50 


23 


145 


122 


35 


150 


125 


160 


130 


170 


135 


45 


ii 


150 


125 


35 


155 


127 


165 


132 


175 


137 


40 


35 


155 


127 


40 


160 


131) 


170 


135 


180 


140 


35 


35 


160 


130 


40 


165 


132 


175 


137 


185 


142 


30 


35 


165 


132 


40 


170 


135 


180 


140 


190 


145 


25 


35 


170 


135 


40 


175 


-A2>7 


185 


U2 


195 


147 


20 


40 


175 


137 


45 


180 


140 


190 


145 


200 


150 


i5 


40 


180 


1^0 


45 


185 


142 


195 


147 


205 


152 


10 


40 


185 


142 


45 


190 


145 


200 


150 


210 


155 


5 


45 


190 


145 


47 


195 


147 


205 


152 


212 


156 





45 


195 


147 


47 


200 


150 


210 


155 


215 


156 


— 5 


45 


200 


150 


47 


205 


152 


212 


156 


217 


157 


—10 


45 


. 205 


152 


47 


210 


155 


215 


156 


220 


158 


—15 


45 


207 


153 


47 


212 


156 


217 


157 


227 


162 


—20 


47 


210 


155 


48 


215 


156 


220 


158 


229 


163 
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ASSUMED ACTUAL DISCHARGE OF CIRCULAR ORIFICES IN GALLONS 
PER HOUR AT PRESSURES INDICATED. 

(62% of ElUs's Theoretical Table.) 



Lbs. 
Pressure 


tV 


1 


3 
T5 


1 




-uiamet 


er, incne 

T6 


'S 

1 

2 




i 


8 


1 


15 


17 


67 


150 


269 


419 


602 


819 


1067 


1674 


2421 


3289 


4315 


16 


17 


69 


154 


277 


431 


621 


844 


1102 


1726 


2497 


3390 


4449 


17 


18 


71 


159 


285 


444 


640 


869 


1137 


1778 


2573 


3489 


4683 


18 


18 


72, 


164 


294 


458 


659 


895 


1172 


1830 


2650 


3592 


4717 


19 


19 


76 


168 


300 


467 


678 


920 


1207 


1882 


2726 


3693 


4751 


20 


19 


78 


173 


310 


484 


696 


944 


1239 


1931 


2790 


3788 


4924 


21 


20 


79 


177 


326 


507 


712 


968 


1270 


1Q80 


2866 


3884 


5096 


22 


20 


81 


181 


334 


520 


728 


991 


1299 


2026 


2931 


3973 


5208 


2i 


21 


83 


185 


Z2,7 


525 


744 


1013 


1327 


2072 


2997 


4072 


5319 


24 


21 


85 


190 


340 


531 


761 


1036 


1356 


2119 


3063 


4152 


5431 


25 


22 


87 


195 


347 


542 


777 


1058 


1384 


2165 


3128 


4241 


5543 


26 


22 


88 


198 


353 


552 


791 


1082 


1410 


2206 


3188 


4328 


5654 


27 


23 


90 


203 


360 


563 


805 


1103 


1439 


2247 


3250 


4412 


5766 


28 


23 


92 


207 


367 


574 


819 


1125 


1469 


2288 


3311 


4500 


5878 


29 


24 


94 


212 


272 


585 


833 


1146 


1495 


2328 


3366 


4584 


5989 


30 
31 
32 
33 
34 


24 


96 


213 


379 


592 


848 


1160 


1521 


2369 


3430 


4650 


6100 


25 


99 


223 


391 


614 


876 


1203 


1570 


2448 


3538 


2812 


5287 


25 


101 


227 


404 


613 


904 


1237 


1618 


2522 


3650 


4948 


6510 


35 






















5022 




36 
2,7 
38 
39 
40 


26 


104 


234 


415 


649 


930 


1272 


1667 


2593 


3753 


5088 


6696 


27 


107 


240 


427 


667 


956 


1307 


1711 


2644 


3850 


5228 


6845 


28 


110 


246 


439 


685 


982 


1342 


1756 


2738 


3943 


5327 


7031 




TYPICAL PIPING COXNECTIONS FOR RESIDENCE. OAK PARK, 
WHICH OLD BOILER IS MADE PART OF SYSTEM. 
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A Home Made Anemometer 

A device built on novel lines that 
indicates not only the velocity of the 
wind but its direction as well is in 
successful use in the hot water heat- 
ing plant of the Public Service Com- 
pany of Northern Illinois, at Oak 
Park. It was described by G. E. 
Chapman at the recent meeting of the 
National District Heating Associa- 
tion and is the apparatus used to de- 
termine the varying water tempera- 
tures carried at this plant. 

"When it became apparent," said 
Mr. Chapman, "that the wind had a 
whole lot to do with varying the 
temperature and the pressure and the 
operation of the plant, we came to the 
conclusion that we would have to 
have some kind of a scheme to tell the 
engineer when the wind was blow- 
ing." 

The principal feature of the appa- 
ratus is a sheet of aluminum, about 18 
ins. long by about 10 ins. wide, lo- 
cated on the roof of the power house 
and exposed to the wind. A weather 
vane is attached which serves both to 
keep the sheet in the wind and to in- 
dicate the wind's direction. The sheet 
is supported by a frame made of pip- 



ing. A pulley is attached to the top 
of the sheet, as shown in the illustra- 
tion and a cord extends from a point 
near the top of the sheet, over the pul- 
ley and then down to a gauge in the 
engine room. This is an old steam 
gauge with the works taken out and 
a special dial inserted, divided into 
four equal sections and numbered ac- 
cordingly. When the aluminum sheet 
swings out, due to the wind pressure, 
the cord falls, permitting the gauge 
hand to turn to a correspondingly 
degree. 

By carefully calibrating the instru- 
ment and comparing the results ob- 
tained with those of the local United 
States Weather Bureau, it was found 
that the instrument indicated quite 
accurately the velocity and direction 
of the wind. 

As stated in Mr. Chapman's paper, 
the company changes the tempera- 
ture and pressure of its hot water 
heating supply to conform with the 
wind, because it was found much eas- 
ier for instance, to supply the entire 
system with heat when the tempera- 
ture was below zero and no wind 
blowing than when it was 10 degrees, 
with a stiff wind. 



Sources of trouble in Customers' Installations'^' 

By William E. Darrow. 

merchants' heat & LIGHT COMPANY, INDIANAPOLIS, IND. 



In ten years the Merchants' Heat 
& Light Company of Indianapolis has 
developed the largest system of ex- 
haust steam heating in the United 
States. At the present time more 
than twelve miles of steam mains and 
tunnels have been constructed, and 
more than 1,000,000 sq. ft. of radia- 
tion is connected to the system. 

The company operates two plants, 
electric lighting plants, connected by 
30 in. and a 20 in. steam main. The 
larger plant has 10,000 B. H. P. and 
the smaller one 2.000 B. H. P. 

The equipments of the power plants 
of the Merchants' Heat & Light Com- 
pany are suitable for heating. We 

*Read at the fourth annual convention 
of the National District Heating- Asso- 
ciation. Detroit, Mich., June 25-27, 1912. 



have a 8,000 H. P. Corliss engine 
set, which operates eight months on 
heating mains and the remaining 
four months on a jet condenser and 
two turbines of the condensing type, 
and two that are non-condensing. The 
latter operate through the heating 
season and are held for reserve dur- 
ing the summer months. We have 
recently placed our order for a 10,- 
000 H. P. turbine of the bleeder type, 
which will operate during the winter 
on heating and in summer on a jet 
condenser. 

From the above description you will 
see we have what might be termed a 
flexible power plant ; that is, we can 
operate condensing or non-condensing 
with utmost efficiency. Experiment 
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and the experience have taught us installation — lack of radiation and in- 

that in i)urchasing apparatus for a sufficient pipe capacity for zero 

plant of the heating type, always to weather conditions. The company 

purchase apparatus which will serve has for years conducted a campaign 

the year through and which will not of education for architects and piping 

necessitate carrying the investmeuit contractors along these lines, and to 

cost through the respective idle sea- this end has insisted that plans be 

sons. submitted to the company's engineer- 

An area of about four square miles ing department to be checked up 
is served from our system, the most before a contract for heating would 
remote service being about two miles be accepted. To-day we find archi- 
from the boiler plant. This service tects and contractors more than will- 
is supplied to department stores, pub- ing to shift this burden to the com- 
lic buildings, theatres, hotels, apart- pany, and in no case during the past 
ments, private houses, and in fact to ten years, where the company's re- 
all class of service. quirements have been met, has there 

The service includes steam for heat- been any complaint of service. The 

ing and cooking and for producing doctrine of ample mains and risers 

hot water. The rapid growth of this and sufficient radiation is a "guaranty 

system has done much for a cleaner of a satisfied customer. ' 

and brighter Indianapolis, and with ^oo little attention paid to air 
the present trend and demand, there 

will not be a single private boiler plant . ^ ,-.J S .- ■ • , , 

. ,, , . 1- *. • ^ 4. iu • Agam too little attention is paid to 

in the business district at the expira- .1 • 1 ,• ^ t j 

. r ,, r -A the air valves on radiators. In order 

tion of another hve-vear period. ^\ . r ^ \ ^- ^^ 

^ that radiators may be active, the air 

three principal divisions of heat- ^ai^gg ,^^^^,t Ijg sensitive so that they 

ING SYSTEM. will respond quickly to the cooling 

A heating system primarily includes that takes place with an air accumu- 

three principal divisions: 1st, a fuel lation. 

burning plant ; 2d, a transmission sys- We also require every customer's 

tem and 3d, a diffusion system. It is installation to be equipped with at 

with the 2d and 3d divisions that we least one thermo-control valve. The 

are i)articularly concerned to-day. valve is usually placed near the point 

An exhaust system of steam heat- of entry of the service to the build- 
ing is necessarily a low pressure sys- ing and is controlled by a thermo- 
tem, and it is used only for the pur- stat at the most suitable location. Im- 
pose of conserving and selling the less otherwise ordered, it is set for 
heat in exhaust steam that would, un- 70° F. On streets where we have 
less the power plant is fitted for con- air pressure lines, we use the Powers 
densing, go to waste. Even then we regulating valve, in districts where 
are prone to forget the continual cost we have no air, the Sylphon Regi- 
of condensing the steam in order to therm control, which is entirely me- 
gain a few per cent, more efficiency chanical and self-contained, 
at a sacrifice of maintenance on con- On account of the initial cost many 
denser and water cost. try to evade the installation of these 

The specifications and require- control valves, but we believe that 

ments of our company include the success and economy of central sta- 

designing of the customer's installa- tion Jkeating are largely dependent 

tion in such manner that with 1 lb. upon such factors. (15% to 30% 

pressure at service valve, a tempera- saving.) 

ture of 70° F. can be maintained, The most satisfactory item is steam 

when the outside temperature is 10° heating from the consumer's point of 

below zero. , view "is a constant temperature and 

lack of r.\diation a common fault, also it is the most economical method 

This requirement brings us to one fo'' the company. Hiis result is only 

of the first difficulties with customer's attained through the medium of a 
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master regulating valve, which is 
automatic. 

Another factor is the cooling or 
economizing coil. This again is a 
requirement that has to be insisted 
upon in many cases. 15% to 20% of 
the total radiation must be in the form 
of cooling coils. This is partly due 
to the company's desire to utilize all 
the heat possible in the steam supplied 
and partly because the city's ordi- 
nances require that the trap dis- 
charges shall not exceed 125° F.. the 
company's aim is always to get the 
last heat unit from the steam. 

In the above I have attempted to 
point out briefly some of the things 
which require care in the customer's 
installations. Leaving the customer's 
installation and passing to the street, 
we find three important requisites for 
construction of pipe lines. 

IMPORTANT REQUISITES FOR CONSTRUC- 
TION OF PIPE LINES. 

1st. Drainage or removal of all 
water accumulations from possible 
contact with the steam lines. 

2d. Provision for expansion, and 

3d. Insulation. 

I think within the past ten years 
we have tried all kinds of construc- 
tion generally known and used, and 
from the experience, ■ we have devel- 
oped a construction of our own which 
has both a minimum first cost and a 
degree of permanence only exceeded 
by the most expensive tunnel con- 
struction. 

Our 30 in. lines are all in tunnels, 
but for the sizes 20 in. and down, we 
have adopted for the outer wall or- 
dinary sewer tile, split longitudinally 
in half. For example, on a 20 in. 
line, we use a 27 in. sewer tile. The 
lower half of this tile is laid to grade 
and the half joints at bell are 
cemented. On the bottom of tile are 
laid the cast iron expansion rollers 
and plates, then the pipe is put in 
place and insulated with lyi in. cover- 
ing. Then the top of the sewer tile 
is placed in position and cemented. 
This form of construction while not 
what we usually call tunnel construc- 
tion, is to all purposes the same, cover- 
ing all the points. 



Expansion joints and traps are 
placed in man holes approximately 
200 ft. apart. Considerable care and 
inspection are required to keep ex- 
pansion joints and traps in perfect 
condition. We find these items, how- 
ever, of vital importance to good ser- 
vice and economical operation. 

For covering of street mains, the 
insulation must be fireproof, water 
proof and flexible to a slight degree. 
We have lately adopted a mineral cov- 
ering for our pipes which we believe 
more nearly approaches the ideal cov- 
ering than any heretofore offered. It 
is a sectional moulded covering, has 
an insulating quality as good as 85% 
magnesia, is apparently not mechani- 
cally injured by repeated wettings 
and dryings, and has high heat re- 
sisting qualities. 

We have had the usual experience 
with wood shavings, mineral wool, 
pumplog, wood boxes, felt, asbestos 
and tar paper, etc. The life has gone 
out of all of these in a short space of 
time. We find any insulation which 
is not strictly mineral has great de- 
terioration, due to gases, escaping 
gases, ordinary decay and electroly- 
tic action. 

You will readily understand that 
heat loss in underground mains is 
very nearly a constant amount and 
cannot be expressed as a fixed per- 
centage of total steam generated for 
the reason that, when the consumption 
is large, the loss percentage is small 
and vice versa. Experiments and 
calculations made by the writer in- 
dicate our line condensation losses at 
10*^ of amount delivered to heating 
main. 

In conclusion, it is hardly necessary 
to say that we have passed through 
years of pessimism as to the feasibil- 
ity and financial success of central 
station heating. The necessity for 
central station heat is becoming more 
and more apparent. The amount of 
heat and the length of the heating 
season are factors depending on the 
climate and custom. On the conti- 
nent of Europe 60° F. is considered 
comfortable, while here in America, 
we say 70° F. 
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WHEN a report is made public 
like that recently prepared by 
a firm of consulting engineers on the 
condition of New York City's public 
school buildings, the first impression 
is one of amazement that a competent 
engineering staff could permit the 
adoption of any but the best practice 
in the design and mechanical equip- 
ment of such buildings. As far as 
the general public is concerned, snap 
judgment is easily taken and, in this 
case, a feeling of justification for its 
recent criticisms is widely expressed. 
To those familiar with the conditions, 
it is, of course, well known that the 
building bureau' is distinctly limited 
in its adoption of much apparatus that 
is now recognized as essential in an 
up-to-date mechanical equipment. 
Washed air, for instance, costs mon- 
ey, and, in a department that is con- 
stantly reminded by those higher up 



that building expenses must be re- 
duced at every possible point, it is 
scarcely to be wondered at that feat- 
ures of incompleteness may be discov- 
ered in many plants installed. 

This, however, does not dispose of 
those items included in the report re- 
lating to unnecessary complication of 
design and overlapping of supervising 
and inspection duties nor of the mat- 
ters of uneconomical fuel consump- 
tion and of excessive electric current 
costs. 

A possible fuel saving of over a quar- 
ter of a million dollars per year, which 
is one of the predictions contained in 
the report as a result of adopting its 
recommendations, is about as sensa- 
tional a statement as could be made 
in an enginering way. On the other 
hand the proposed reduction in cost 
of electrical current is a business de- 
tail, pure and simple. Fortunately, 
an opportunity will be provided the 
consulting engineers to test their the- 
ories regarding a possible fuel sav- 
ing, an appropriation of $10,000 for 
that purpose having been made. 



PARTICULAR interest attaches 
to the recommendations in the 
New York school report that the work 
of the chief architect and of the engi- 
neering department be practically di- 
vorced. This is another way of ap- 
proaching the problem taken up re- 
cently by the heating engineers' soci- 
ety when it advocated the concentra- 
tion, under one head, of the designing 
and operating forces in the New 
York public schools. Under the plan 
now proposed, a "mechanical superin- 
tendent of schools" will have juris- 
diction over the various designing de- 
partments for mechanical equipment 
and, in addition, will control the op- 
erating force directly through a "su- 
perintendent of operatives." 
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HEATING AND VENTILATING ENGINEERS AT DETROIT, MICH., JULY 11. 1912. 




Semi=jinnual Meeting, Detroit, Mich., 
July 11-12, 1912 



A programme of no less than 
eleven professional papers on sub- 
jects bearing directly on the work of 
the heating engineer, in addition to 
numerous topics for discussion and 
committee and chapter reports, filled 
every spare moment of the mid-sum- 
mer meeting of The American Society 
of Heating and Ventilating • Engi- 
neers, held in Detroit, Mich., July 11 
and 12, 1912. 

Detroit was at its prettiest during 
the two days of the meeting, the 
weather being delightfully mild and 
clear. This enabled the entertainment 
features to be carried out quite as 
planned and they were highly en- 
joyed by the 100 delegates in attend- 
ance. 

In the absence in Turkey of Presi- 
dent John R. Allen, the meeting was 
called to order on the roof garden of 



the Hotel Tuiler, Thursday morning, 
July 11. by Vice-President John F. 
Hale. Air. Hale, in his opening re- 
marks, contrasted the membership in 
the society with what it was when the 
society last met in Detroit in 1904. 
At that time there were 209 members 
of all grades while the present mem- 
bership totals 444. 

Acting President Hale then read 
a message from the absent presi- 
dent in the form of a paper written by 
Prof. Allen on "Heating in Turkey." 
The paper was an interesting review 
of the backwardness of Turkey in 
the use of house heating appliances. 
The principal reason for this, as ex- 
plained by Prof. Allen, is due to the 
fact that the Turk is a fatalist. 

'"Everything that happens in Tur- 
key," said the writer, '*is the will of 
Allah. The Turk builds a house of 



36 



THE HEATING AND VENTILATING MAGAZINE 



wood and paints it. The paint wears 
off, the boards begin to rot and finally 
fall oft', but no repairs are made, be- 
cause it is the will of Allah that all 
things should decay and pass away." 

Under the rule of the "Young 
Turk," however, some of these con- 
iditions are gradually passing away 
and in Constantinople new office 
buildings are being constructed and 
anany new ones are being planned. 
These buildings are being equipped 
with modern appliances and many of 
|them are quite up-to-date in their 
equipment. 

"The Turkish houses as a rule,"' 
said Prof. Allen, "are built without 
provision for any form of heating. 
There are no chimneys in the ordinary 
Turkish house and many of the 
houses being built to-day are still con- 
structed without chimneys. The forms 
of heating used in the ordinary Turk- 
ish house are such as do not require 
a chimncv ; the same is true of their 
means of cooking which is usually 
done over a charcoal fire. 

"The fire is started in a pan out- 
doors, and when the coals are burn- 
ing well, they are brought into the 
house and placed on a grate held by 
a brick or stone shelf. A separate 
fire is made for each cooking utensil, 
and. for an elalxvrate meal, as many 
as ten or twelve separate fires are 
used. The American cook stove is 
unknown in Tiu^key. 

"The heating in the Turkish houses 
is done with open charcoal fires. In 
the better houses these fires are made 
in elaborate mongols. These mongols 
are usually made of copper or brass 
and arc raised from the fioor on a 
standard or on legs. They look mucli 
more like jardiniere stands than like 
.stoves. The fire is started out of 
doors, and when it is burning brightly 
is brought into the house and put into 
the mongol. It will 1)urn for an hour 
or two without replenishing. 

"There is a great lack of heating 
contractors in Constantinople. There 
are only two concerns that really con- 
struct a good heating installation in 
this city of over I'.OOO'.OOO inhabi- 
tants, and in a climate where heatint; 
is necessarv from November till Mav 



"Central heating in Turkey has 
been limited almost entirely to the 
heating of public buildings. The Turk 
has yet to be educated to heating his 
lesidence by central heat. There 
should be a large field for the hot air 
heating system, but as yet this system 
is unknown in Turkey. This year we 
hope to install some of the first hot 
air systems of heating in the new resi- 
dences to be built on the Robert Col- 
lege grounds. 

"The American manufacturer has 
done but very little to push his trade in 
this market. It will not be difficult for 
him to compete with Europe, as the 
prices are much higher here than in 
America. Freight rates from England 
and Germany are almost as much as 
those from New A^ork. The freight 
rate on machinery from London to 
Constantinople is 25 shillings per ton, 
and from New York to Constantino- 
ple, 27 shillings per ton." 

CHAPTER REPORTS. 

The reports of the Illinois, New^ 
York and Massachusetts Chapters 
were then presented, Samuel R. 
Lewis reading the Illinois report, 
Joseph Graham the New York re- 
port, while H. W. Whitten told of 
the season's activities of the Alassa- 
chusetts Chapter. 

COMMITTEE REPORTS. 

Vov the sub-committee on code for 
testing house heating boilers. Chair- 
man E. A. May said that the com- 
mittee was working to give a final re- 
port in January next and asked for 
suggestions on' testing house heating 
boilers. He said the committee felt 
the lack of material which had been 
collected by previous committees but 
v.hich was not available and felt that 
such data should l)e deposited in the 
society's archives so as to avoid need- 
less repetition of research work to 
determine what had already been ac- 
com]:)]ished. 

Standard Minimum Outside 
Temperatures. 

For the committee on standard out- 
side minimum temperatures. Chair- 
man Reginald Pelham Bolton sent on 
a report which was read by Secretary 
W. W. Macon, and was as follows: 
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Your sub-committee presents a re- plete heating season, to be later sup- 
port of progress and anticipates the plemented, if possible, by similar 
presentation of a much more com- records over a number of such sea- 
plete statement upon the subject as- sons. 

signed to its attention at the annual Following out the method pursued 

convention next January. Since the by the chairman in compiling com- 
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HOURLY VARIATIONS OF HEATIXG W 
TO TEMPERATURE FLU 
Computed from Data Supplied by Prof. 
San Francisco. Average Hourly 

appointment of the committee, the 
Vv'ork of which is necessarily con- 
ducted by correspondence, the chair- 
man has suggested to each of its mem- 
bers the collection of a local record of 
temperature variations during a com- 



ORK IN SAN FRANCISCO, ACCORDING 
CTUATIONS DURING 1911. 
A. G McAdle, U. S. Weather Bureau, 
Wind Velocity for 1911, 8.2 Miles. 

parative data on this subject in New 
York city, each committeeman has 
been asked to obtain records from the 
local weather department, or any other 
local source, of the hourly variations, 
so that a curve can be plotted for the 
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average hourly temperature variations 
for each month of the heating season. 
The purpose of this method is to bring 
out not merely the minimum tempera- 
ture on any one occasion, but the 
period of the day in which the occur- 
rence is found to take place. One of 
the members of the committee. Thos. 
F. ]Morrin of San Francisco, has se- 
cured this information, through the 
courtesy of Prof. A. McAdie of the 
United States Vveather Bureau of 
San Francisco, and in order to illus- 
trate to the members of our society 
the line of information to be derived 
from such data, a chart is submitted 
(lierewith showing the mean hourly 
variations of temperature for each 
month during the heating season, in 
the district of San Francisco. An 
observation of this set of curves 
shows that the same general char- 
acteristics are found to exist in tem- 
perature variations, as have been 
noted in the New York observations 
above referred to — namely, that the 
lowest temperatures prevail during the 
earliest hours of the day, and that a 
sharp rise takes place after 7 A. M. 
in all of the curves. It is interesting 
to note that the lowest observed tem- 
perature during the season of 1911 
thus recorded is 38° — a very isolated 
and temporary occurrence. 

By reversing the curves on the dia- 
gram and placing them upon a scale 
divided into tenths it can be utilized 
as a scale of boiler horsepower re- 
quired to heat a building from the 
minimum of 38° to 70°, thus afford- 
ing the means of determining the 
average monthly work to be done in 
the heating of a building, and the 
variation of that work between the 
hours of the night and those of the 
day time. 

The important element of wind 
movement has not been disregarded 
and observations will, it is hoped, be 
available from 6ach of the committee- 
men's districts, throwing some light 
on wind direction and velocities. In 
the case of San Francisco, it is ob- 
servable that the average hourly veloc- 
ity for the season of 1911 was 8.2 
miles, which accords very closely with 
the mean recorded for air movement 



in the vicinity of New York. The 
committee hopes to bring together 
a number of similar sets of obser- 
vations which will afford a basis 
for the collection of similar data cov- 
ering the whole country, vidiich may 
eventually be summarized in climatic 
sections where practically similar con- 
ditions are found to exist, so that the 
entire cou.ntry may be mapped with 
a view to its heating requirements. 

For the sub-committee on ventila- 
tion standards for moving picture 
theatres. Chairman Frank T. Chap- 
:man promised an extended report at 
the January meeting. At the sugges- 
tion of Acting President Hale, the 
name of E. L. Hogan, of Chicago, 
was added to the committee. 

For the committee on tests. Chair- 
man L. C. Soule referred to some fig- 
ures that had been obtained by J. A. 
Donnelly. Mr. Donnelly stated that 
the figures were the results of tests 
made by the Rochester Railway. Light 
& Power Co. on the amount of steam 
required to heat factory buildings, 
both with live and with exhaust steam. 
The curves and data, he stated, show 
that more coal was used when the 
engines were running and the exhaust 
steam used for heating than when 
electric current was taken from out- 
side and live steam only was used for 
heating. 

Another series of tests on radiator 
steam traps were reported by Mr. 
Donnelly as having been made by 
Charles J. Jackson of Chicago at 
the Department of Steam Engineer- 
ing, University of California, Sacra- 
mento, Cal. The data included charts 
showing the testing apparatus. Mr. 
Donnelly recommended that a stand- 
ard method be adopted for making 
such tests. 

For the committee on compulsory 
legislation, General Chairman James 
-D. Hoffman said that it was proposed 
to standardize the essential require- 
ments of compulsory ventilation laws 
for. the use of the various state com- 
mittees. The committee intended to 
present these proposed standards at 
the January meeting of the society. 
The society's approval of such stand- 
ard requirements would be very help- 
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fill, Prof. Hoffman, added, in further- 
ing legislation on this subject. 

H. \y. \Miitten called attention to 
the fact that the time for submitting 
bills to the ^^lassachusetts legislature 
v;ill expire before the date of the 
society's next annual meeting, Janu- 
ary 8 being the last day for the sub- 
mission of bills. 

For the committee on heating guar- 
antees, W. AI. ^Mackay suggested that 
the report submitted at the last an- 
nual meeting be printed and sent out 
to the members for suggestions and 
criticisms. 

Owing to the absence of Chairman 
Frank Irving Cooper, there was no 
report from the committee on school 
room ventilation. 

COMMITTEE APPOINTED TO CONFER 
WITH DISTRICT HEATING ENGINEERS. 

Acting on a letter from D. L. Gas- 
kill, secretary of the National District 
Heating Association, announcing the 
passage of a resolution by that body 
for the appointment of a committee 
to confer with the heating engineers 
on educational lines, it was moved and 
carried that the society appoint a com- 
mittee of five members to confer with 
a similar committee of district heat- 
ing engineers. 

1912 U. S. STANDARD FLANGE 
SCHEDULE. 

A motion to reaffirm the position 
of the society regarding its endorse- 
ment of the 1912 U. S. Standard 
Flang€ Schedule for Standard and 
Extra Heavy Flanges and Flanged 
Fittings was discussed at some length, 
the position being taken that it was 
unnecessary to take action on a mat- 
ter that had already been disposed of. 
It was at length voted to have the so- 
ciety recommend to its members and 
to other heating and ventilating engi- 
neers that thev use and specifv the 
1912 U. S. Standard schedule. 

On motion of Prof. Hoffman, it 
was voted to send greetings to Presi- 
dent John R. Allen and to thank him 
for his paper on heating conditions in 
Turkey. 

NOMINATING C0^rMITTEE ELECTED. 

Acting under the new constitution, 
which was recently adopted, it was 
necessary to elect a nominating com- 



mittee at the mid-summer meeting, to 
place in nomination officers for the 
year commencing in January next. 
The following were elected : H. W. 
W'hitten, Boston, chairman ; Charles 
F. Newport, Chicago; F. R. Still, 
Detroit; Joseph Graham, New York, 
and George ]\Iehring, Chicago. 

The remainder of the session was 
devoted to the paper of H. W. Whit- 
ten's on "Temperature Equivalents 
of Wind Velocities." 

Afternoon Session, July 11. 
The afternoon session was devoted 
to the reading of professional papers 
and to a topic for discussion relating 
to upward and downward ventilation. 
The papers included : 

'"The Time Element in Heating 
Apparatus," by J. A. Donnelly. 

"Office Practice in Estimating 
Heating and A'entilation,"' by John D. 
Small. 

"Heating and Ventilation of a Mit- 
ten Factory," by Samuel R. Lewis. 

"Humidity in Relation to Heating," 
by L. C. Soule. 

"Brick Drying," by H. C. Russell, 
read by abstract by Secretary Alacon. 
"Ventilation of a Dispensary Build- 
ing," by A. M. Feldman. 

Morning Session, July 12 
The first paper read at the Friday 
morning session was on "Removal of 
Refuse and Waste by Fans and Blow- 
ers," by F. R. Still. Other papers 
read at this session were : 

"Methods of Automatic Plumidity 
Control for Air Washers," by J. J. 
Lyle. 

"Open Windows in Mechanical 
\'entilation,'' by Ralph C. Taggart, 
read by .Secretary Macon. 

"Heating and Ventilating the 
Northwestern University Buildings," 
by J. M. Stannard. 

During this session announcement 
was made of an invitation from the 
Michigan Stove Company to visit its 
plant in Detroit and incidentally in- 
spect its hot water heating plant. 

It was also voted to send a message 
of greeting and sympathy to Andrew 
Harvey on account of his illness which 
prevented him from participating as 
a member of the entertainment com- 
mittee. The resolution which was in- 
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troduced by F. R. Still, expressed the 
hope of the society for '\lx. Harvey's 
speedy recovery. 

On motion by Prof. Hoffman, a vote 
of thanks was extended to the local 
entertainment committee for the out- 
ing features that had contributed so 
much to the pleasure of all present. 



The Entertainment. 

In a balmy temperature and under 
cloudless skies, the entertainment fea- 
tufes, which had been carefully arranged 
by the local committee, were carried out 
in a manner that proved most enjoyable 
to all. 

On Thursday afternoon, the openmg 
dav, a boat trip was arranged for the 
ladies to Bois Blanc Island, near the 
Lake Erie end of the Detroit River. 
After luncheon at the Casino on the 
island, the return trip was made in the 
afternoon. 

In the evening all the members and 
guests were taken in sightseeing automo- 
biles to Belle Isle. The start was made 
from the offices of the American Radia- 
tor Company on Jefiferson Avenue and 
the route lay up Jefiferson Avenue to 
the Belle Isle bridge and thence to the 
Casino on the island. The trip was 
made under the escort of A. G. Pittel- 
kow and '-"arty in his private car, a 
fact that proved of importance later on 
when one of the main party became so 
rapt in the beauties of Belle Isle's canoe- 
filled canals and in the bewitching music 
of the orchestra that he overstayed his 
leave and the sight-seeing cars went on 
without him. It proved a blessing in 
disguise, however, for he was kindly 
taken in tow by Mr. Pittelkow and 
given a front seat in the latter's car. A 
rapid chase around the island after the 
main party proved fruitless, but as an 
exhibition of death cleverly avoided at 
various turns left an impression not soon 
to be for^etten. Those in the main party 
were afforded a view of most of Belle 
Isle's beautiful drives and lanes. Those 
in the pursuing car got the same view 
a la kaleidoscope, so to speak. In some 
manner, still to be explained, the main 
party was passed, but found later on 
Jefferson .•\venuc. on the way l)ack to the 
city. 

Friday afternoon was spent l)y the 
ladies in a trip around the city. Mean- 
while the members were inspecting the 
plants of the .\merican Blower Company 
and of the Ford Motor Company. Af- 
terwards the members and guests pro- 
ceeded by automobile to Palmer Park, 
where dinner was served at the Detroit 
Golf Club, followed liy dancing. Tlirough 
the courtesy of William F. McDonald, 
the privileijes of the golf course were 
extended to the members of the con- 
vention. 



On Saturday inspection trips were ar- 
ranged to the Delray plant of the Detroit 
Edison Company, luncheon being served 
at the plant. • 

The local entertainment committee 
was composed of Ralph Collamore, 
chairman; William F. McDonald, R. C. 
Hargreaves, Andrew Harvey. A. G. Pit- 
telkow, F. R. Still and A. W. Varney. 

THOSE PRESENT 
John F. Hale Camden, N. J. 

E. F. Capron Chicago 

W. W. Macon New York 

James A. Donnelly New York 

J. D. Hoffman Lincoln, Neb. 

B. R. Lewis Chicago 

W. M. Maekay New York 

A. S. Armagnac New York 

Chas. J. Peck Detroit, Mich. 

Fred Venton Detroit, M)ich. 

Arthur W. Kelly Red Bank, N. J. 

F. R. Still Detroit, Mich. 

O. W. Daines Detroit. Mich. 

E. W. Sanborn Detroit, Mich. 

W. M. Foster Detroit, Mich. 

A. W. Varney Detroit, Mich. 

Joseph Graham New York 

Howard T. Gates New York 

E. A. May Chicago 

O. T. Carson Chicago 

H. L. Williams Pittsburg. Pa. 

Jas. H. Davis Chicago 

J. M. Stannard Chicago 

L. C. Soule Chicago 

J. D. Small Chicago 

C. F. Newport Chicago 

Frank T. Chapman New York 

D. M. Quay v^ieveland, 0. 

Joseph A. Bursley Ann Arbor, Mich. 

Charles W. Locke Detroit, Mich. 

Aaron Miller Kalamazoo, Mich. 

Richard W. Alger Chattanooga. Tenn. 

Theodore Weinshank Indianapolis, Ind. 

Mark E. Monash New York 

J. J. McDonald Cleveland, O. 

J. O. Sargent Detroit, Mich. 

John P. Berry Detroit, Mich. 

T. Wilson ■ New York 

Abner E. Werkhoff Lafayette, Ind. 

H. S. Van Valkenburgh Detroit, Mich. 

Herbert W. Whitten Boston. Mass. 

W. T. White Detroit, Mich. 

E. A. Scott ...New York 

Henry B. Combers New York 

J M. Doesburg Milwaukee, Wis. 

Donald Sturart Chicago 

A. G. Pittelkow Detroit, Mich. 

H. A. Hamlin Detroit, Mich. 

J. B. Gaugh Detroit, Mich. 

Harry J. Rademacher. . . Detroit, Mich. 

R. L. Douglas Boston, Mass. 

P. A. Hoffman New York 

J. E. Anderson ouicago 

W. F. McDonald Detroit, Mich, 

Ralph Collamore ,. . . . Detroit, Mich. 

G. H. Kirk Chicago 

S. O. Dugger Chicago 

.Joseph Meehan N^w York 

J. G. Sorgen Richgrove, Cal. 

E. P. Bradley St. Louis, Mo. 

E. E. Walton Detroit, Mich. 

James E. Degan Detroit. Mich. 

John Boylston Chicago 

N. A. Henwood Detroit, Mich 

-«. C. Cutler Cleveland, O. 

E. D. Smith St. Louis. Mo. 

T. C. Taylor Detroit. Mich. 

F. B. Cox Detroit, Mich. 

William J. Keep Detroit, Mich. 

J. y. Dailey Detroit, Mich. 

C. McSorley Detroit, Mich. 

E. M. Hai'rigan Detroit. Mich. 

T. E. Keegan 1 ndianapolis, Ind. 

E. J. Lomasney Detroit. Mich. 

A. M. Alinnick Detroit, Mich. 

W. M. Kingsbury Cleveland, O. 

C. H. Vitalius Detroit, Mich. 

W. R. Brewer Cleveland, O- 

J. F. Lewis Detroit, Mich. 

Geo. D. Higgins uetrolt, Mich. 
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James R. Bolton Detroit, Mich- 

J. M. McHenry Detroit, Mich. 

Frederick H. Mason Detroit, Mich. 

Otto A. Wurm Detroit, Mich. 

J. C. Kenney Detroit, Mich. 

B. E. LaFollette Detroit, Mich. 

Weston Wrigley Detroit, Mich. 

William Lees Chicago 

S. E. Fenstermaker Indianapolis, Ind. 

Frank G. Phegley Cleveland. O. 

J. H. Walker Detroit, Mich. 

J. E. Lyle New York 

A. C. Rogers Toledo, O. 

H. W. Ellis Milwaukee, Wis. 

W. H. Chapman Detroit, Mich. 

Ralph T. Coe Windsor, Ont. 

LADIES. 

Mrs. W. W. Macon New York 

Mrs. Ralph Collamore Detroit, Mich. 

Mrs. A. G. Pittelkow Detroit, Mich. 

Mrs. A. W. Varney Detroit, Mich- 
Mrs. H. W. Whitten iBoston, Mass. 

Mrs. Jas. H. Davis Chicago 

Mrs. A. W. Kelly Red Bank, N. J. 

Mrs. Theodore Weinshank. .. Indianapolis, Ind. 

Miss Anna Weinshank Indianapolis, Ind. 

Mrs. E. E. Walton Detroit, Mich 

Mrs. William Lees Chicago 

Mrs. Weston Wrigley Toronto, Ont. 

Mrs. Frank G. Phegley Cleveland, 0. 

Miss Phegley Cleveland. O. 

Mrs. Donald Stuart Chicago 



British Institution of Heating and Ven- 
tilating Engineers. 

The summer meeting of the Institution 
of Heating and Ventilating Engineers was 
held at Southport, Eng., June 25 and 26. 
and was one of the best-attended gather- 
ings in the history of the British associa- 
tion. Among the new members elected was 
Prof. John R. Allen, president of the 
American Society of Heating and Venti- 
lating Engineers. One of the papers read 
was by A. H. Barker on "Observations of 
the Conditions of Guarantees." 

The author explained that the object of 
this paper was to call attention to one of 
the problems of modern heating practice, 
namely, the methods at present in use for 
calculating heat losses from buildings and 
the use of these calculations for guaran- 
teeing results. The author referred to the 
usual guarantee, which, in England, is 
that the heating apparatus will maintain 
an indoor temperature of 60° P., when the 
outside temperature is 30° F. He ex- 
plained how leaky windows and poor con- 
struction often prevented the guarantee 
from being fulfilled, especially in such 
cases where the engineer made his calcu- 
lations of heat losses from drawings only. 

"Assuming that the engineer had given 
his guarantee," continued the author, 
"what is his position if he claims, as he 
naturally and justly would in these cir- 
cumstances, that the cause of the poor re- 
sult was the bad condition of the build- 
ing? The client could and did say to him, 
"The building was open for you to in- 
spect before you gave your guarantee and 
the responsibility is yours." It would be 
impossible for the engineer to make an 
eflFective answer to this contention. 

ENGINEER SHOULD GIVE B. T. U. ONLY 

In the author's opinion, the only satis- 
factory solution of this problem was that 



the engineer should only guarantee that he 
will furnish a scheduled number of B. T. 
U. to each room, and that the test should 
consist of a carefttl measurement of the 
temperatures in the flow and rettirn pipes, 
the surface of the radiator, and the differ- 
ence between the temperature of the room 
and of the radiator at the time. The B. T. 
U. emitted in such conditions should be 
calculated from standard co-efificients. 

When the scheduled numbers of B. T. 
U. had been delivered to each room ac- 
cording to this calculation, then, and not 
till then, the engineer should be entitled 
to be paid, irrespective of the weather con- 
ditions at the time, and irrespective of the 
temperature of the room, which was only 
measured at all in order to determine the 
number of B. T. U. given off from the 
radiator. This guarantee could then be 
safely combined with a guarantee of fuel 
consumption, and such a guarantee would 
be strictly a guarantee only of the efficiency 
of the engineer's own apparatus and not 
of the quality of the customer's building. 

This method emphasized the distinction 
between the two entirely separate parts of 
this problem. The one was the supply of 
a certain number of B. T. U. to each part 
of the building, at, if desired, the guaran- 
teed maximum fuel consumption. This was 
strictly the work of the heating engineer, 
and he would have no reasonable ground of 
complaint when held strictly to this guar- 
antee. 

The other part, however, was the ques- 
tion whether that number of B. T. U. 
would maintain the desired temperature. 
This question depended solely on the qual- 
ity of the building. It was entirely the cli- 
ent's own responsibility, and had nothing 
whatever to do with the heating engineer 
as such. 

In closing Mr. Barker suggested that a 
committee be appointed by the institution 
to consider the subject. 

Another paper presented at the meeting 
was on "The Determination of Pipe Sizes 
for Hot Water Heating," by Charles Knuth. 
Jr. of Budapest. This paper was a lengthy 
discussion of the subject comprising Si 
printed pages and 22 tables. In the ab- 
sence of ]\Ir. Knuth, the paper was sum- 
rnarized by Mr. Barker and further discus- 
sion of it was deferred to the Autumn 
meeting, when it is hoped Mr. Knuth will 
be able to be present. 

The annual dinner of the institution was 
held at the Prince of Wales Hotel, at 
Southport. On this occasion Prof. W. H. 
Watkinson spoke to the toast, "The Amer- 
ican Society and Continental Societies of 
Heating and Ventilating Engineers." He 
paid a warm tribute to the progress made 
by these bodies of brother engineers, who, 
he said, did their work thoroughly and sci- 
entifically and were ever ready to emulate 
and acknowledge advances in practice made 
by other nations. He expressed the hope 
and confidence that the British society 
would maintain an equal footing with the 
other societies in the advance of the art. 
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New York School 'Building Criticised 



A report of the condition of the pub- 
lic school buildings in New York City, 
covering both their construction and 
their mechanical equipment, made by 
Charles G. Armstrong, consulting engi- 
neer, to a committee on school inquiry 
of the Board of Estimate and Appor- 
tionment, is critical to a degree of the 
practice of the chief architect's and de- 
signing engineers' offices. Fifty-six 
school buildings were investigated. The 
report contains tabulated data regarding 
each school, accompanied by photo- 
graphs illustrating the principal .points 
brought out. 



CONDITIONS FOUND IN PUBLIC SCHOOL 
BUILDINGS 

1. Inefficient and inadequate mechani- 
cal design. 

2. Unnecessarily high coal expenses 
and lack of proper records. 

3. Antiquated and wasteful heating 
systems. 

4. Poorly designed and improper ven- 
tilating systems. 

5. Antiquated and unsanitary methods 
of cleaning. 

6. Totally inadequat-e fire protection. 

7. Lack of proper control over the 
operating forces. 
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PROPOSED PLAN FOR REORGANIZAT 

Op EDUCATION 

As a result of the investigation and 
report, the Board, of Estimate has ap- 
propriated $10,000 as a demonstration 
fund to be used by Mr. Armstrong in 
testing his recommendations. It is pro- 
posed to equip two or three schools im- 
mediately with the necessary apparatus 
to try out the various plans- mentioned 
in the report with special reference to 
fuel economy. 

The conditions found in the school 
buildings are summarized by Mr. Arm- 
strong as follows: 



ION OP THE NEW YORK DEPARTMENT 
BUILDING BUREAU. 

^. Unnecessarily .high architectural ex- 
penses. 

9. An inefficient and too numerous 
corps of inspectors and supervisors. 

10. Financial losses due to improper 
letting of electrical contracts. 

•11. The present seating capacity of 
the schools is by no means utilized to 
its fullest extent. 

Among the improvements recom- 
mended are: 

IMPROVEMENTS RECOMMENDED 
Wherever possible, consolidate and 
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centralize the now badly scattered boil- 
er plants. 

Provide means whereby a less expen- 
sive grade of coal may be used and bet- 
ter consumption assured; also provide 
proper system of making and keeping 
records. 

Improve all heating systems so that 
the amount of steam generated may be 
used, while, at the same time, conserv- 
ing and more fully utilizing the amount 
of coal burned. 

Immediately provide adequate venti- 
lation by installing proper air washing 
and conditioning apparatus. 

Eliminate, as far as possible, disease 
germs and other filth by the use of 
modern vacuum cleaning systems. 

Radically reorganize the designing, 
operating and purchasing departments. 

Reduce the number and improve the 
personnel of the inspecting and super- 
vising corps. 

Reduce electric lighting expenses 
either by obtaining from the public ser- 
vice comfpanies the same rate which is 
given to private consumers, or, failing 
in that, manufacture current on the 
pr'^Tiises. 

Going at length into the condition of 
the heating systems, the report states 
that "the heating systems in general are 
poorly designed. Nearly all the schools 
have a mixture of various systems; some 
good and some poor, and, generally, all 
are of an antiquated pattern. The sys- 
tem most employed consists of separate 
return lines from each radiator to the 
basement, and is a wasteful and expen- 
sive method of installation. A good 
economical and modern vacuum system 
should be installed in all cases." 

Commenting on the temperature con- 
trol systems now employed, the report 
approves them and states that they 
should be extended to all school build- 
ings heated by steam and to all sections 
of same. 

With regard to ventilation, the report 
says: "Public opinion is at present 
greatly aroused on this subject. The 
widespread discussion and criticism of 
the method of ventilation now in yogue 
in the school buildings are timely and 
pertinent. The question is a vital one 
and the present systems of ventilation 
are, in most instances, so faulty and an- 
tiquated as to be a direct menace to pu- 
pils and teachers. Practically every 
known system of ventilation and heat- 
ing may be found in the schools of New 
York, yet only in one building did we 
find modern methods in use." 

The principal faults in this connection 
were found to be, according to the re- 
port, forcing dust-laden air into the class 
rooms, and the lack of proper humidi- 
fjang apparatus. 

"The continuation of these defects," 
adds Mr. Armstrong, "has created a 



condition which has justly aroused dis- 
trust in the minds of the teachers and 
called forth merited criticism from the 
general public." 

The subject is described as so vast 
and important that it has been treated 
in a separate report by Mr. Armstrong 
which has not been made public at this 
writing. 

Under cleaning, the report states that 
"while the school buildings in the main 
are fairly well cleaned, yet the present 
methods are antiquated and unhygienic. 
The modern sanitary vacuum cleaning 
process should be employed and the 
old-fashioned broom and duster rele- 
gated to the scrap heap." 

POSSIBLE COAL SAVING 
During the past year 105,000 tons of 
coal were burned, as follows: 

Broken coal 7i,?>2,S tons 

Egg coal 485 tons 

Stove coal 1,260 tons 

Pea coal 9,820 tons 

No. 1 Buckwheat. ..20,000 tons 
"Of this coal," says the report, "a 
large percentage can be changed to 
Buckwheat 3, efifectino- a saving practi- 
cally equal to the difference in cost be- 
tween that and the former quality of 
coal. This saving can be accomplished 
by the installation of a 'controlled draft' 
apparatus and by the alteration of grates 
to accommodate the finer size of coal. 
It is estimated that an annual saving in 
coal cost of about $295,000 will result 
from the adoption of the above recom- 
mendations. The cost of this apparatus 
complete would be in the approximate 
neighborhood of $2,500 or $3,000 per 
school building." 

WOULD LIMIT ARCHITECT'S JURISDICTION 
One remedy proposed in the report 
for improving the efficiency of the build- 
ing department is separation of the du- 
ties devolving upon the architect and 
the designing engineers. "Architects," 
it is stated, "should have full charge 
of the design of buildings, but the me- 
chanical features of the plants, viz., 
plumbing, heating, ventilating, etc., 
should be under the absolute control 
of an engineer of recognized ability and 
standing." 

ESTIMATED SAVINGS 
Taking up the estimated savings in 
detail the report gives the following as 
some of the more important that can 
be effected: 

Changes in method and quali- 
ty of coal burned and more 
efficient use of the steam 
thus generated, saving per 
annum over present meth- 
ods $350,000.00! 

Reorganization of inspection 
and designing section of en- 
gineering bureau 142,527.00 
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Saving in electrical costs, due 

to substitution of wholesale 

contract for retail contract. 95,470.41 

(A possible additional sav- 
ing of $54,211.75 could l)e 
made by the use of high ten- 
sion contracts, such as are be- 
ing offered to private consum- 
ers.) 
Saving due to use of modern 

lamps using 1^ watts per 

candle instead of the pres- 
ent antiquated lamps using 

2V2 to 4 watts per candle, 

at^ least 50 per cent., after 

deducting motor current... 42,925.00 



Total .......$630,922.41 

Although the report is intended to be 
a statement of conditions as found and 
of remedies proposed, without going 
into the question of the causes for the 
trouble, yet, as far as the operating en- 
gineers are concerned, Mr. Armstrong 
takes occasion to say tliat "very little 
fault can be found with the engineers 
and janitors when one considers the 
plants they are asked to operate. No 
meters, except here and there a water 
meter, no scales, no reports, and, above 
all, no competent instructors to teach 
them how to fire a boiler, how to get 
the most and best service out of their 
plants. The present method of issuing 
a "book of rules' is not the proper 
method of procedure, as each plant dif- 
fers from the others in character and 
method of operation. No rigid set of 
rules can ever take the place of kindly, 
intelligent and personal instruction." 

An analysis made by Mr. Armstrong 
of the rates for electric current paid 
by the Department of Education makes 
the average rate over 6 cents per kilo- 
watt. Mr. Armstrong's recommenda- 
tions would mean a cutting of this^ 
price to not over 2 cents or, at the most, 
3 cents per kilowatt. 

Ventilation of the Pennsylvania Tunnel 
at New York City. 

By B. W. Bennett, M. E. 

At the time of the building of the new 
Pennsylvania Railroad terminal at New 
York City, the ventilation of the 15^ miles 
of tunnels leading from the station at 
Seventh Ave. and 33d St. under the Hud- 
son River to Ilackensack, N. J., and under 
the East River to Long Island City, and 
running the full' width of Manhattan 
Island, under the city, was considered a 
matter of prime importance. 

In the design of such a ventilating sys- 
tem, two main factors had to be consid- 
ered. First, it was absolutely necessary 
that sufficient ventilation be' supplied to 
make the tunnels safe under all emergency 
conditions; and second, it was highly de- 
sirable that such a standard of purity be 
maintained that passengers should suffer 
no discomfiture during times of normal op- 
eration, due allowance being made for oc- 
casional irregular spacing of trains. 




DOUBLE INLET SIROCCO PRESSURE 

FAN, VENTILATING PENNSYLVANIA 

RAILROAD TUNNELS AT FIRST 

AVENUE AND 3 3D ST., 

NEW YORK. 



In order to obtain these results, it was 
decided to maintain a standard of purity 
in the cars of not more than eight parts of 
carbon dioxide in 10,000 parts of air. This 
was equivalent to supplying 30 cu. ft. of 
air per minute to each passenger, and, in 
the case of the tunnels under the East 
River, was equal to approximately a 20- 
niin. air change. To insure that "the full 
amount of air desired to be supplied to 
the occupants of the cars, it was decided 
to deliver to the tunnels 50 cu. ft. of air 
per minute per person, or two-thirds more 




DISCHARGE DUCTS ON DOUBLE INLET 
PRESSURE PAN (UNDER CON- 
.STRUCTION), FIRST AVENUE 
AND 33D ST., NEW YORK. 



THE HEATING AND VENTILATING MAGAZINE 



45 



-^ o ira 

9S.IOH a>iBae 



u5 o o c: o o ; 






ff.'^'X i«iJ»a j 




trooa 



fa 



2: 



< 
> 



X 

I 

I 

xn 

I— I 

cc 
E 

&^ 
CO 

H 



ajnuiiu 
.tad }9aj ui NC-05 






•ajnuuu .tad ~~,- -:-.--__-.-_-._, 

^aaj oiqno SSo H==: = = cc:5^oo 

I paat- t-uoo I- o o -- o o =1 1.': ui lo in 

fBUIJONJ IB oo(MO o o cc la o o ir: «5 5C to 5o 



•;aaj ui 

'paiBiiju9A 
lauuni 
JO mSuaq; 
a:)Biuixo.iddv 



ooo oo oooo oo oc o 

OOO OOOOOOOOoOO 

c^coo CO DO CI «} 00 w: 00 ^ i-H a; c<i 

U-3COCO OTj-W*'«J'K-T«-l<C0-q. 



■«AII.TIII TIT 00-* O «<1 ■* CO IN -* to •* ■* ■* ^ 

bdtijui us ■^.^^~. coi:-i.-5Cot~i-coini-ai.-;u-5 



"•nv JO „- 



uoubLfa 33^ >^HH^KS^H^H 



JO .ia.vi.oia 



•OX UB^ 



T-fC<ico -^ lo CO t' 00 c; o 1-* c<i CO ■<?« 





93 




G 


» 


^ 


> 




(1) 






- 






c 


m 


(1) 




^ 


x: 



c 
o 



c 
l-l 



3 



> 

C 



o > 

r. =3 



^- 



'^ ~ C 



•4-) 

ci 
-a 

o 

o 



o 

Oh 



d 

> o 

So 
oi 

o 






02 



O 
O 






a 



X. 

-'''3 

U c3 



5 Tj T 






> E 

<:- 

a; 

t, - -. 

E 2 J^ 









46 



THE HEATING AND VENTILATING MAGAZINE 



than was actually required to maintain the 
desired standard of purity. 

The system found to be the best adapted 
to local condition? was a forced draft sys- 
tem of the same kind as used for ventil- 
ating a number of railroad tunnels going 
through the mountains. In this system, the 
air is introduced in a stream of constant 
flow, through a divided nozzle which de- 
livers it on each side of the tunnel through 
evase of expanding outlets, placed in the 
bench walls. In every case these outlets 
direct the flow of the air stream in the di- 
rection of traffic in the various tubes or 
tunnels.^ After the installation, it was 
found by test that a decided injector effect 
was obtained by the use of these special 
outlets. This effect was so pronounced in 
the case of the North tunnel imder the 




DOUBLE INLET SIROCCO EXHAUST 

FAN AT FIRST AVENUE AND 

33D ST., NEW YORK. 

Hudson River, that a .strong current of air 
was induced, which flowed from the East 
entrance of the tunnel toward the fan, 
which is placed about 750 ft. from this en- 
trance and blows toward the West end of 
the tunnel. 

A further advantage obtained by the use 
of the .system described above is the ab- 
sence of obstructing duct work in the tun- 
nels, thus leaving the side benches entirely 
free for walkways. 

The accompanying' photograph , of these 
ducts, taken during erection, illustrates the 
great care given to this part of the installa- 
tion. 

A diagram of the tunnel lay-out and of 
the ventilating system is shown, in Fig. 1. 
The upper diagram shows the lay-out of 
the system extending from Hackensack to 
the terminal area, and the lower diagram 
the lay-out of the system extending from 
the terminal area, Long Island City. The 



direction of the flow of the air from the 
various fans is indicated b\- arrows. In 
each case this is in the direction of traffic 
in the individual tunnels. The tunnels are 
so constructed that each tube is entirely 
separated from the others, thus preventing 
the by-passing of air between the tubes. 

There are fourteen fans in all, twelve 
of which are used as supply fans. The 
other two fans, which are located at First 
Avenue, are exhausters and draw the air 
from the terminal area through the South 
tunnels under 33d and 34th Streets. These 
fans were so arranged in order to prevent 
the vitiated air from the North tunnels 
under these streets from being blown up 
into the station proper. The two accom- 
panying photographs show^ a typical double 
inlet supply fan and one of the exhaust 
fans. 

The fans used are Sirocco fans, and are 
particularly adapted to this work due to 
the relatively small space occupied by a fan 
for a given volume and due to their high 
efficiency. These fans have wheels of the 
multiblade, drum type. Some of the fans 
are double-inlet fans, while others are of 
the single-inlet type. The type used at each 
location is given in the table of test results 
below. The fans are all belted to induc- 
tion motors and are equipped with three 
step cone pulleys, by which speeds of 70% 
and 40% of the maximum can be obtained. 

After the installation was completed, 
tests of all the fans were made bv the en- 
gineers of the Pennsylvania Tunnel and 
Terminal Company and of the American 
Blower Company. A tabulation of the re- 
sults obtained is given below,. together with 
a list of the location of the various fans. 

Anemometer tests in the tunnels showed 
that the average air velocity due to the 
operation of the fans alone was about eight 
niiles an hour, but this is increased to as 
high as thirty miles an hour due to the 
piston action of the trains. 



Current Heating and Ventilating 

Literature. 

Under this heading is published each 
month an index of the important articles 
on the subject of heating and ventilation 
that hove appeared in the columns of our 
contemporaries. Copies of any of_ the jour- 
nals containing the articles mentioned may 
be obtained from The He.\ting and Ven- 
Tir..\TiNG M.\G.'\ziNE ou receipt of the stated 
price.. 



HOT WATER HEATING 

Institutions. Ira 
proper way to 



Hot-Water Heating for 
N. Evans. Discusses the 
design a system of this kind, 
w. Power— Mav 14. 1912. 20c 



Ills. 3500 



BLOWERS 

The Efficiency of Small Blowers. P J. 
Haler and H. T. Wright. Gives brief 
descriptions of the Roots blower, a 
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Crowell blower, and a rotary positive 
blower. Ills. 700 w. Prac. Engr. — June 
14, 1912. Serial. 1st part. 40c. 
CAR HEATIXG 

Alcohol Heater Car. Illustrated de- 
scription of a car designated to furnish 
protection from freezing of perishable 
products. 800 w. Ry. Age iGaz. — June 
7, 1912. 20c. 

VEXTILATIOX 

The Influence of Ozone in Ventila- 
tion. Leonard Hill and Martin Flack. 
Investigations seem to show its prin- 
cipal function to be that of a deodorizer. 
5000 w. ^Sci. Am. Sup.— June 1, 1912. 
20c. 

Ventilation of Restaurants. Charles 
L. Hubbard. Considers ventilation of 
the dining-room and kitchen. 111. 1000 
w. Dom. 'Engng. — Tune 1. 1912. 20c. 



Cause of Failure in Warm Air Furnace 
Heating. 

"In more than three-quarters of the 
cases of warm air furnace heating on 
which I have been called," states a Cal- 
gary, Can., heating engineer, "where 
complaints have been made, a handker- 
chief laid over the register pulled in in- 
stead of bulging out with the flow of 
wann air, showing conclusively that the 
furnace was hungry for air and natur- 
ally robbed the coldest rooms — the cast- 
ings red hot, the cellar overheated and 
the rooms cold. Result: The owner 
condemns the furnace as no good. The 
first mechanic that comes in says that 
the house cannot be heated by warm 
air and plugs for a steam job. And why? 
Because the steam boiler manufacturers 
in order to get a market for their goods 
have been instructing the fitter, the 
plumber and the hardware man how to 
install the plant, having been given 
them the fundamentals for computing 
pipe sizes and the requirements of piping. 
Consequently the mechanic is on surer 
ground as to possible results in the case 
of steam. In the case of warin-air heat- 
ing, how different! The manufacturer 
simply puts a furnace on the market, in 
some cases he will claim that it will 
heat a certain number of cubic feet, in 
other cases not. No attention whatever 
is paid either in instructions or otherwise 
concerning piping or method of setting. 
He, the manufacturer, has never before 
interested himself in the results, and the 
results have never interested themselves 
in the manufacturer or his goods further 
than to condemn them." 



Efficiency Society. 



ation of the Efficiency Society, with 
headquarters in the Engineering Socie- 
ties Building, 29 West 39th St., New 
York. 

The task of organizing the society was 
begun in 1911 by a few men in New York. 
The movement grew by accretion through 
nominations by its members, and late in 
the fall an organizing committee of 130 
men was gathered. The first meeting of 
the society as a whole was held in New 
York, March 18 and 19, 1912. At one of 
the sessions a letter expressive of confi- 
dence in the purpose of the^ society and ex- 
tending best wishes for its success was 
read frorn President Taft. A symposium 
on organization was a prominent feature 
of the meeting. 

Officers elected at that time included : 
President, James G. Cannon, Fourth Na- 
tional Bank, New York; First Vice-Presi- 
dent. Henry R. Towne. Yale & Towne 
Mfg. Co., New York; Second Vice-Presi- 
dent, Melville W. IMix, Dodge Mfg. Co., 
Mishwake. Ind. : Treasurer, Theo. Hetzler, 
Fifth Avenue Bank, New York; Secre- 
tary, H. F. J. Porter, 29 West 39th St., 
New York. 

The society already has extensive plans 
on foot, including a canvass of the causes 
of inefficiency existing in each of a num- 
ber of enterprises and notes of the results 
of the efforts which have been made to 
correct it. It is planned to use these data 
in an effort to harmonize and standardize 
established college courses in commercial 
and business administration, as well as to 
make them available for the use of em- 
ployers and those engaged in reorganiz- 
mg and systematizing work in oftices 
and factories. 

The fees for active members, who are 
those who have been for five years in re- 
sponsible charge of enterprises or who be- 
long to one of the learned professions, are 
$25 mitiation and $15 annual dues. Asso- 
ciates members, who are described as "all 
others," pay $10 initiation fee and $5 an- 
nual dues. 



A movement to develop the sciences of 
organization and management in ways that 
will lead to efficiency in the industrial and 
other fields has crystallized in the form- 



Burnham Boilers is a recent catalogue, 
of unusually unique design, published by 
Lord & Burnham Co., Irvington, N. Y. 
It is devoted to the Burnham cast-iron 
boilers, both square and round. Colors 
and arrowed lines are used, for instance, 
with good effect, in showiu"- the extra 
long fire travel in the Burnham square 
sectional boilers. Attention is also called 
to the new 24-in. square sectional series, 
which have just been placed on the mar- 
ket, replacing the company's 24-in. pres- 
ent series. The new series, although built 
along the same lines as the present 
series, has many improvements, it 's 
stated, over the older type. , Interesting 
sections of the catalogue are those de- 
voted to "The Truth About Boilers," and 
"Rating Notice and Chimney Facts." 
Size 4x10 in. Pp. 48. 
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was entitled to remove it from the prem- 
ises as far as that could be done without 
injury to the building. — Campbell v. Ken- 
nerly & Doer, Arkansas Supreme Court, 
143 S. W. 97. 



Damages for Breach of Contract-Offer 

to Make Repairs. 

'i"he owner of a house employed the 
defendant to install a hot water heatmg 
plant in his dwelling and paid hnn there- 
for upon the defendant's assurance that 
the' work would prove satisfactory, and 
that if it did not. he would make it so. 
The'wotk did not prove satisfactory and 
the owner had it overhauled at an alleged 
expense of $687.67, for which he sued the 
contractor. The jury found for the plain- 
tiff $604.87. On appeal, the only defense 
insisted upon was that, as the defendant 
offered to make the necessary changes for 
$175 and to give bond for the satisfac- 
tory performance of the work, that sum 
fixed the measure of the plaintiff's dam- 
age. The court did not assent to that 
view The questions for the jury were: 
Was the plaintiff damaged? And if so 
how much? The defendant's estimate of 
the sum necessary to bring about a com- 
pliance with his contract was not conclu- 
sive, nor did his offer to give bond to 
do the work for the sum so fixed by him 
bind the plaintiff to intrust the repairs to 
him. The jury found that the defendant 
had failed to perform his contract. The 
plaintiff had a right to have the work 
done in accordance with the contract, and 
charge the defendant with what the re- 
pairs were reasonably worth in the mar- 
ket. Judgment for the plaintiff was af- 
firmed.— Dornblatt v. Carlton. Georgia 
Court of Appeals, 73 S. E. 1085. 

Substantial Compliance With Contract. 

In the action for the balance of the con- 
tract price for installing a heating plant 
in a building owned by the defendants, 
the latter claimed that there was not a 
substantial compliance with the contract, 
and counterclaimed for the amount paid 
by them on account. Decree was rendered 
for the defendants on their counterclaim. 
The written contract contained special war- 
ranties. On appeal it was held that a sub- 
stantial compliance with these was a con- 
dition precedent to recovery by the con- 
tractor. The evidence was in irreconcila- 
i>le conflict, and the Supreme Court was 
unable to say that the trial court's find- 
ing was against the preponderance. It was, 
therefore, its duty to affirm the decree. 
The plaintiff unsuccessfully contended that 
there was a decided preponderance of the 
testimony of witnesses for the plaintiff 
showing an accurate knowledge of that 
kind of work, and that the testimony of 
many of the defendants' witnesses should 
be disregarded on account of obvious lack 
of such knowledge. The heating apparatus 
was still the property of the plaintiff who 



Advantages of the 1912 U. S. Standard 

Schedule for Standard and Extra 

Heavy Flanged Fittings and 

Flanges. 

In a statement sent out by the American 
Society of Mechanical Engineers, empha- 
sis is laid on the fact that the new "1912 
U. S. Standard" for standard weight and 
extra heavy flanged fittings and flanges 
refers particularly to heavy work and to 
sizes above 9 ins., so that these changes 
will affect principally the large consum- 
ers of great responsibility where safety 
is essential and where no expense is 
considered too great which will prevent 
accident and secure continuity of service. 

The new standard brings up materially 
the factor of safety in the bolts, flanges and 
fittings, made necessary in view of the enor- 
mous strains encountered due to changes 
of temperature. The other important feat- 
ure in the "1912 U. S. Standard" is the uni- 
formity of dimensions providing for in- 
terchangeability of fittings. 

In comparing the "1912 U. S. Standard" 
with the alternative standard submitted by 
the sub-committee of manufacturers with 
respect to diameter of bolt circle, number 
of bolts and diameter of bolt holes, we 
find, the statement continues, that they 
are identical, with the one exception that 
the U. S. Standard gives ^-in. instead of 
34-in. for diameter of bolt hole for 4-in. 

pipe- ^ . . 

For extra heavv flanges up to 9 in. in- 
clusive, the "1912 U. S. Standard" and the 
standard of most manufacturers are iden- 
tical. Above 9 in. the U. S. Standard is 
somewhat larger than the present stand- 
ards. 

This standard, concludes the statement, 
has been in operation two months and has 
already been approved and adopted by the 
U. S. Navy Department, U. S. Bureau of 
Standards. Isthmian Canal Commission and 
is under consideration by other departments 
of the U. S. Government. Large power 
concerns such as the Interboro Rapid 
Transit Company of New York, the New 
York Edison Company and others who in 
the past have had fittings made from their 
own patterns, because there was no stand- 
ard, have agreed to adopt and use the "1912 
U. "S. Standard." Mr. L. B. Stillwell, elec- 
trical engineer of New York, has specified 
the "1912 U. S. Standard for fittings in the 
new 120,000 KW. power house now in pro- 
cess of construction at Hauto; Pa., by the 
Lehigh Navigation Electric Company. 

The committee of The American Society 
of Mechanical Engineers has decided af- 
ter the most careful consideration not to 
reopen the subject, as has been erroneous- 
ly reported. 
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The statement advises that copies of the 
"1912 U. S. Standard" schedule may be ob- 
tained from The American Society 'of 
Mechanical Engineers or from the mas- 
ter fitters' association. 



Government Hearing on Flanges. 

The Navy Department, Bureau of Yards 
and Docks, at Washington, D. C, held a 
hearing June 17, for the purpose of giving 
certain manufacturers an opportunity to 
give reasons whv thev do not recommend 
the use of the ""1912 U. S. Standard'* 
Schedule on Government work. The con- 
census of opinion at the hearing was in 
favor of the "1912 U. S. Standard." 

The government had representatives 
present from the Army, Navy, Auditing, 
Purchasing Departments, Bureau of Yards 
and Docks, Bureau of Standards. The 
manufacturers represented were the Crane 
Companv. Walworth Mfg. Co.. McNab & 
Harlin Mfg. Co., Best Alfg. Co., Kelly & 
Jones. The societies responsible for the 
"1912 U. S. Standard" were represented by 
Henry G. Stott. member of the council of 
The American Society of Alechanical En- 
gineers, Henry B. Combers, secretary of 
the National Association of Master Steam 
and Hot Water Fitters. Carl L. Carlson. 
Corps of Civil Engineers of the U. S. 
Navy, presided. 

The chief objection made by the manu- 
facturers, whose spokesmen were, A. M. 
Hauser, of the Crane Co., and Mr. Evans 
of the Best ^Ifg. Co., was the enormous 
cost to them. It developed, however, from 
the testimony of one of the manufacturers 
present, that the cost of the new standard 
would be less than anticipated, because the 
manufacturers had already been through 
the experience once within the past t\wo 
years and found that they were not obliged 
to use iron patterns or special tools in their 
work, but did all their facing on lathes and 
facing machines. 

It was found that it would be possible to 
supply material according to the new stand- 
ard within two years and that the stand- 
ard could thus become universal by that 
time. 



"Manufacturers 1912 Flange Schedule" 
Adopted. 

Notice has been received from the Com- 
mittee of ^lanufacturers on Standardiza- 
tion of Fittings and Valves that at a meet- 
ing held at the committee's headquarters. 
30 Church St., New York, on July 10, 1912. 
the "Manufacturers 1912 Schedule" of 
Flanged Fittings and Flanges was adopted 
by that body, to take effect October 1, 1912. 
This schedule differs materiallv from the 
"1912 U. S. Standard" schedule which has 
been adopted by the mechanical engineers' 
society and by the National Association of 
Master Steam and Hot Water Fitters, as 
well as by The American Society of Heat- 
ing and Ventilating Engineers. 

"There was practically no opposition," 



continues the notice, "among the manufac- 
turers present to the adoption of this 
schedule, but one vote being recorded 
against it. Copies of this schedule will 
be printed and distributed to the manu- 
facturers and the trade generally as soon 
as possible. 

"New list prices for brass and iron body 
swing check valves, standard and extra 
heav}', were also adopted at this meeting, 
to take effect October 1, 1912, copies of 
which will be printed and distributed to the 
trade as promptly as possible." 

The list of members, which was sent out 
vvrith the notice, and appeared in full in 
The He.\tixg and Ventilating Magazine 
for June. 1912, contains the additional name 
of the Wm. Powell Co., Cincinnati, O. 
Those omitted are the Direct Separator Co. 
Syracuse. N. Y., and H. J. Kaltenthaler, 
Philadelphia. 



National District Heating Association. 

A feature of the recent meeting of 
the National District Heating Associa- 
tion in Detroit was the presentation of 
a gold watch chain and diamond-studded 
fob from his many friends present to 
D. L. Gaskill, secretary-treasurer of the 
association. The chain was of rope pat- 
tern and the fob bore the monogram of 
the association, in addition to the ini- 
tials of Air. Gaskill. The presentation 
speech was made during the closing ses- 
sion of the meeting by A. C. Rogers, 
of Toledo, who expressed the general 
sentiment when he spoke of the esteem 
felt by the members for Mr. Gaskill 
and of their appreciation of his efforts 
in the upbuilding of the association. Mr. 
Gaskill found words to express his as- 
tonishment and pleasure at the kindness 
of his friends and pledged anew his de- 
votion to the association's interests. 



The ladies present at the Detroit meet- 
ing of the National District Heating As- 
sociation were: 

Mrs. A. E. Bettis, ICansas City, Mo. 

Mrs. A. D. Spencer, Detroit. 

Mrs. R. W. Symes, Detroit. 

Mrs. A. P. Biggs, Detroit. 

Mrs. J. H. Wilson. Grand Rapids, Mich. 

Mrs. J. F. Lewis, Detroit. 

Mrs. Alex. Dow, Detroit. 

Mrs. George D. Higgins, Detroit. 

Miss O'Mara, Detroit. 

Miss Francois, Detroit. 

Mrs. H. R. Wetherell. Peoria, 111. 

Mrs. J. H. Meyer, Detroit. 

Miss Jeannette A. Meyer, Detroit. 

Miss Martina Meyer, Detroit. 

Mrs. A. C. Rogers, Toledo, O. 

Mrs. W. C. Bryant, Detroit. 

Mre. W. L. Klingelhofer, Pittsburg, Pa. 

Mrs. J. D. Hiles, Pittsburg, Pa. 

Mrs. C. A. Seckell, Detroit. 

Mrs. L. M. Jacques, Detroit. 

Mrs. W. M. Moore, Detroit. 

Mrs. J. Trombley, Detroit. 

Mrs. J. G. Ivers, Detroit. 

Mrs. H. B. Kellogg, Detroit. 

Mrs. J. W. McNamara, Detroit. 

Mrs. E. H. Negley. Canton, 111. 

Mrs. H. O. Herrick, Detroit. 

Mrs, Charles Keplinger, Toledo, O. 

Mrs. F. H. Horning, Elmira, N. Y. 
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Mrs. Wilkintion, Elmira, N. Y. 

Mrs. G. D. Bly, Toronto, Can. 

Miss Gladys Bly, Toronto, Can. 

Mrs. A. E. Ingersoll, Detroit. 

Miss E. M. Gibson, Detroit. 

Mrs. M. L. Martin, Detroit. 

Miss Helen Martin. Detroit. 

-Miss F. Flusky. Detroit. 



A New Condenser Trap. 

One of the new products of the More- 
head Mfg. Co., Detroit, Mich., is a con- 
denser trap, for tise on low pressure and 
exhaust steam heating lines. This device 
is, in general appearance, similar to the 
old and well-known JNIorehead return steam 
trap. - In detail, however, the condenser 
trap differs from the return trap in the ad- 
dition of a cold water connection, made 
through a flexible tube with the tank of the 
trap. The flexible connection terminates 
in a perforated pipe inside of and running 
the length of the trap tank. In short, the 
condenser trap is a combination of the 
principles of the jet condenser and of the 
]Morehead automatic return steam trap. 

In a recent article on "Economic Effi- 
ciency of Steam Mill Plants," James M. 
Taggart, M. E., says : "One reason that 
leads to the use of high pressure steam in 
heating and drying apparatus is the fact 



from 5 to 12 lbs. per square inch are ob- 
tained. In some cases vacuum pumps have 
been used for this purpose. However, for 
handling hot water, traps are most efficient 
and reliable." 

DESCRIPTION OF THE TRAP. 

The condenser trap is held to dispense 
with the use of vacuum valves and pumps 
continuously tised on such systems, and, it 
is claimed, may be installed at less cost. 
Connected to the return line of vacuum 
heating systems where a difference of 
pressure is maintained between the ends 
of the system the line condensation and 
accumulating air is taken into the tank of 
the condenser trap as in the case of the 
return trap, but with the added pulling 



Cold water supply 





INSTALLATION op MOREHEAD CON- 
DENSER TRAP IN PLANT OP 
SAUER MOTOR CO., PLAIN- 
FIELD, N. J. 

that a positive pressure is often needed to 
remove the condensation. That is, to ren- 
der the apparatus effective the condensation 
must be removed as fast as, it collects. 
High pressure is, however, not necessary 
to accomplish this. It can be accomplished 
niore easily by means of a condenser trap 
in which a vacuum is formed by a cold wg,- 
ter spray. In practice vacuums ranging 



CROSS-SECTIONAL VIEW OP NEW 
MOREHEAD CONDENSER TRAP. 

power of the vacuum created in the tank of 
the condenser trap. 

When the steam is turned on in the heat- 
ing system, the various lines of which are 
full of air, the cold water supply valve, as 
shown in the sectional view of the trap, is 
opened slightly. As the condensation from 
the return lines and the condensing water 
fills the tank the latter tilts, opening the 
live steam valve, allowing the steam pres- 
sure to enter and discharge the water con- 
tents into a return steam trap above the 
boiler or into an open heater. 

As soon as the water is discharged, the 
tank, containing the steam which is left af- 
ter the water is discharged, resumes a hor- 
izontal or filling position. The tank re- 
turning to its horizontal position automat- 
iearfly opens the control valve on the cold 
water inlet and allows the cold water spray 
to come in contact with the live steam con- 
tained in the tank. Th'; cold water con- 
denses the steam and forms a vacuum in 
the tank of the trap which, in turn, per- 
forms the usual functions of created vac- 
uum in heating systems, of pulling the con- 
densation from the lines to be drained. 

WATER CONSUMPTION SMALL. 

The cold water supply is furnished either 
from city water works or a tank or other 
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source that is available for that purpose. 
Particular attention is called to the fact that 
a surprisingly small amount of water is re- 
quired in the condensing process. 

A receiver is alwaj's used in connection 
vv-ith the condenser trap, the water seal in 
the receiver taking the place of the ther- 
mostatic valves on the heating system. The 
condenser trap is used as the lower trap, 
taking the place of the return trap in the 
Morehead standard double trap installa- 
tion, the lower or condenser trap dis- 
charging to the return trap placed above 
the boiler. 



Exhibit of Wyckoff Steam Pipe Covering. 

In our description of the exhibits at the 
recent convention of the National Associa- 
tion of blaster Steam and Hot Water Fit- 
ters, at Atlantic Citv, it was stated that 
the A. Wyckoff & Son Co., Elmira, N. Y., 
had on view a sample of its wood stave 
casing, made out of white pine and having 
a thickness of shell of 2 in. This was an 
error, as the company's exhibit consisted 
of a section of its new gulf cypress im- 
proved steam casing with a 3^-in. shell. 
This new casing is a great improvement 
over the company's old style of covering. 
It is made of cypress, "the wood eternal." 
The inner shell .of the casing is 2 in. thick 
and the dead air space between the layers 
has been increased 50 per cent. The com- 
pany states that these improvements have 
more than doubled the life of the casing. 



Trade Literature. 

Radiation for July, 1912, the period- 
ical published by the United States Ra- 
diator Corporation, Detroit, Mich., con- 
tains a system of heating and olumbing 
symbols used by the Minneapolis Archi- 
tectural Club. This issue also contains the 
third installment of W. B. Northrup's 
serial, "From Aline to Consumer," being 
a story of the iron industry; further 
hints on heating buildings with steam, 
by Roufis St. John; "The Rise of the 
Master Fitter," by Edward Mott Wool- 
ley; "Baking Out of Doors," by E. I. 
Farrington, and the continuation of Mr. 
Kellum's articles on scientific manage- 
ment and of James F. Cosgrove.'s series 
on "Fuel and Draft." 

Ideal Heating Journal for July, 1912, 
the monthly periodical of the American 
Radiator Co., Chicago, has as its cover 
picture a view of City Hall Park, New 
York, showing the new 28-story Munici- 
pal Building, which is to be heated with 
American radiators. The .leading arti- 
cle describes a visit to the Institute of 
Thermal Research, which the company 
maintains at its Buffalo plant, written 
by Frank L. Busey. A typical interior 
view in the institute shows the weighing 
room for weighino- water of condensa- 
tion from the radiator-testing rooms 
above. "A Regitherm Test" is described 
and illustrated by chart, showing the re- 



markably even temperature obtained by 
the use of this device, which is designed 
to automatically control the temperature 
bv rep-ulating the dampers on a hot- 
water-heating system. The remainder of 
the issue contains many other interesting 
items and notes. 
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Coming Events. 

September 2-7, 1912 — Sixth congress 
of the International Association for 
Testing Materials, New York. Head- 
quarters at the Engineering Societies 
Building. 

September 24-26, 1912 — Fourteenth an- 
nual conference of the American Hos- 
pital Association, Detroit, Mich. 



Deaths. 

Frank W. Foster, president of the 
F. \V. Foster Mfg. Co., Boston, Mass., 
manufacturer of heating specialties, died 
at his home in Melrose July 7. He was 
50 years old. Mr. Foster was the in- 
ventor of a number of heating devices. 

Fred Adee, founder of the Fred Adee 
Co., New York, dealer in heating and 
plumbing supplies, died at his home in 
New York June 30. He was 83 years 
old and had retired from business. 

Albert T. Leach, treasurer of Domes- 
tic Engineering, Chicago, and secretary 
and treasurer of the Kenfield-Leach Co., 
was killed in an automobile accident 
July 4 near \'alparaiso, Ind. He was 
36 years old. 



Miscellaneous Notes. 

Springfield, 111. — The local Board of 
Education has included in its budget an 
item of $10,000 for installing a new heat- 
ing system in the high school building. 
The plant will be made sufficiently large 
to supply the addition to the building 
which is under contemplation. 

Grand Rapids, Mich. — Grand Rapids 
contractors have been invited to bid on 
the proposed new heating plant for Oli- 
vet College. The work is estimated to 
cost around $50,000. 



Atlanta, Ga.^A $20,000 heating plant 
is proposed for the new buildings of 
the Georgia School of Technology. A 
bill has been introduced in the State 
Legislature authorizing Gov. Brown to 
pay a warrant in favor of the school 
trustees to the amount of $10,000 for 
the erection of a heating and power 
plant, provided a similar sum is raised 
by outside parties. 

Shamokin, Pa. — A proposition to build 
a new central heating plant for the or- 
phanage buildings of the Independent 
Order of Odd Fellows, near Sunbury, 
was favorably acted upon at the recent 
annual meeting of the board of repre- 
sentatives and directors, July 8 and 9. 
A brick power house will be built, 30x40 
ft., one story high, and equipped with 
the necessary apparatus to heat the en- 
tire group of buildings, including the 
new school house now in course of erec- 
tion and the newly built main building. 

Meadville, Pa. — A new heating plant 
is planned for Allegheny College, at 
Meadville. It is proposed to replace 
the present equipment of two 60 H. P. 
boilers with two 180 H. P. boilers and 
to build a new brick smokestack of suf- 
ficient height to take care of the in- 
creased boiler capacity. 

Houston, Tex. — Plans have been 
drawn for a heating and cooling plant 
for the City Auditorium at Houston, to 
cost in the neighborhood of $35,000. 
Frank L. Dormant is city engineer. 

Anderson, Ind. — A petition was pre- 
sented to the Board of Public Works 
asking that the Central Heating Com- 
pany change its plans for the location 
of its new steam heating plant in the 
path of East Eighth Street. It is claimed 
that the present location of the plant 
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will prevent the city from ever building- 
a bridge to Park Place from the Eighth 
Street" side. The foundations of the 
plant are already laid and the company 
claims that the condemnation of half of 
its lot. as proposed, would prevent the 
building of its plant on this site. The 
land was purchased last March and it 
was known at that time that the com- 
pany intended to locate its plant at that 
point. 

Victor, Colo. — A franchise has been 
reported favorably to the Victor Coun- 
cil, giving a heating company which 
has been organized at that place the 
ri^t to use the streets and alleys of 
the town in connection with a central 
station system of steam heating. The 
company is being financed 1iy Denver 
capital. Heat will be supplied at first 
only to the business district, but the 
plant will be laid out to permit of addi- 
tions. 

Rushville, Ind. — The County Council 
has appropriated $4,500 for a heating 
plant for the courthouse- 
Cleveland, O. — The City Council's 
Committee on Streets has approved the 
I)roposcd ordinance granting the Cleve- 
land Illuminating Company franchise 
rights for additional steam heating pipes 
in the downtown district. A committee 
of the stationary engineers objected to 
the proposed ordinance on the ground 
that it would throw engineers out of 
work. 

Cleveland, O. — If the new municipal 
heating plant to be estal)lished by the 
city at the Fairmount pumping station 
is found to be successful, Constructing 
Engineer Ballard of the Municipal 
Lighting Department advocates the es- 
tablishment of a $1,000,000 municipal 
heating plant in the central section of 
the city. Before contracts are let for 
the Fairmount plant it will be neces- 
sary for the city to reach some final 
agreement with the trustees of the Art 



Museum, since the primary purpose of 
the plant is to heat the proposed Art 
Museum in Wade Park. Owners of 
nearby apartment houses have already 
agreed to take the city heating service. 
The lines will be carried, in some cases, 
over a mile from the plant. 

It is definitely announced that there 
will be no heating service from the pro- 
posed new $2,000,000 municipal light and 
power plant, which is a separate prop- 
osition. 

New York — A special committee of 
the New York Board of Education to 
investigate ventilation of school build- 
ings has made a report in which it states 
that it agrees with Prof. C. E. A. Win- 
slow in his statement that there is only 
one principle of ventilation in which 
the authorities are unanimous, namely, 
that a high temperature is detrimental 
to mental vigor and health. The report 
recommends that much discretion be al- 
lowed principals and teachers in the 
matter of using the windows as means 
of ventilation. It was recommended 
that schoolroom temperatures be kept 
at 60 to 68 deg. F. and that the windows 
be opened at intervals. A further inves- 
tigation is advocated. 

United Bunch of Sheep, New York 
Fold, enjoyed a day of outing July 27, 
with a shore dinner at Boehm's picnic 
grounds, New Dorp, Staten Island. 

Eastern Supply Association and Cen- 
tral Supply Association held separate 
and joint sessions at Atlantic City July 
10. Both associations were well repre- 
sented. The sessions were held at the 
Hotel Dennis. President P. M. Beecher 
presided at the meeting of the Eastern 
Supply Association. Among those elect- 
ed to membership at this meeting were 
the Plart & Crouse Co., Utica, N. Y.; 
George I. Roberts & Bros., New York. 
The report of the credit bureau showed 
that of 258 claims placed in the hands 
of Secretary Frank S. Hanley, amount- 
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ing to over $19,000. payments had been 
made to the amount of $13,000. The 
association endorsed the pending legis- 
lation at Washington for one-cent letter 
postage. The Central Supply Associa- 
tion at its meeting was presided over 
by President William Ivy. At this meet- 
ing it was voted that members of the 
association decline to furnish fictitious 
invoices for supplies sold, especially in 
such cases where customers have taken 
contracts on a percentage basis, and to 
furnish only regular bills or invoices 
applying to such purchases. 

The joint session in the afternoon was 
opened by P. AI. Beecher. and William 
Ivy was then made permanent chairman 
and Secretary Paul Blatchford, of the 
Central Supply Association, permanent 
secretary. Among the speakers at this 
meeting were Charles M. Pepper, of 
the State Department at Washington, 
who referred to the export trade oppor- 
tunities, especially in connection with 
the opening of the Panama Canal, and 
C. V. Kellogg, who ofifered a method 
of preventing errors in making esti- 
mates for material. 

Youngstown, O. — In connection with 
the ventilation of the County Court 
House at Youngstown. the County Com- 
missioners are considering a plan to use 
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the system for ventilating the court- 
rooms only. This action is taken as the 
result of recent tests which appeared 
to demonstrate that the plant was inad- 
equate to \entilate the entire building. 

Marshalltown, la. — W. T. Bailey, of 
the Marshalltown Syrup and Sugar Co., 
has acquired the property of the Peter- 
son Heat, Light & Water Co., including 
the power house, with its contents and 
all piping, which was formerly used in 
connection with a system of central sta- 
tion heating. A heavy debt has long 
hung oyer the property. Arrangements, 
it is said, are being made to operate the 
plant the coming season. 

Ventilation certificates, to be issued 
when the ventilation of a building is 
found to be satisfactory, are proposed 
by a writer in the American Artisan. 
the inspectors issuing such certificates 
to be men of long experience in the 
ventilating line. The idea is advocated 
especially in such cities as have bureaus 
of ventilation. 

University of Illinois, Urbana-Cham- 
paign, 111., announces the establishment 
of a graduate course in engineering. 
Among the subjects included at present 
are architecture, engineering mechan- 
ics, hydraulics and sanitary engineer- 
ing, steam engineering, electrical engin- 
eering, heating and ventilating engineering, 
railway engineering, masonry and struc- 
tural engineering, and mining engineer- 
ing. 

Graduates of the usual four year.s' 
course in engineering who have the 
degree of bachelor of science or its 
equivalent may proceed with work along 
one or more of these lines to the mas- 
ter's degree, which may be obtained 
after one year of graduate work, or to 
the doctor's degree, which may be ob- 
tained in two years after the master's 
degree. Detailed information regarding 
these courses may be obtained by ad- 
dressing the Dean of the Graduate 
School, University of Illinois, Urbana, 

Lectures on the Smoke Problem have 
been prepared by the members of the 
staff of the Department of Industrial 
Research of the University of Pitts- 
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burg. These lectures are the result of 
an extensive investigation of the smoke 
problem which was conducted during 
the past year by the department through 
the generosity of a Pittsburg business 
man. The various phases of the subject 
to which particular attention was de- 
voted are shown in the list of lectures 
which treat of "The Smoke Nuisance," 
"Smoke and the Public Health," 
"Smoke and the Cost of Living." "Smoke 
and Plant Life." "Methods and Means 
of Smoke Abatement," "The Effect of 
Smoke on Buildings and Building Ma- 
terials," "The Psychology of Smoke," 
"Tfie Smoke Nuisance and the House- 
keeper." Particulars regarding the .liv- 
ing of these lectures may be obtained 
from Dr. R. C. Benner, of the L^niver- 
sity's Department of Industrial Re- 
search. Pittsburg. Pa. 

James Knox Taylor, until recently 
supervising architect for the L'nited 
States Treasury Department at Wash- 
ington. D. C, has been offered the post 
of professor in the Department of Archi- 
tecture at the Massachusetts Institute 
of Technology in Boston. Mr. Taylor 
"has been succeeded as supervising archi- 
tect of the Treasury Department by Os- 
car Wenderoth, of the firm of Carrere 
& Hastings. New York. Mr. Wenderoth 
was associated with Elliott Woods, su- 
perintendent of the Capitol, in the con- 
struction of the Senate and House office 



buildings, and has been connected with 
the supervising architect's office for the 
past six years. 

American Federation of Labor, acting 
through its executive committee, has 
voted to accept no per capita tax after 
May 1, 1912, from the International As- 
sociation of Steam, Hot Water and 
Power Pipe Fitters and Helpers of 
America. This action, it is anticipated, 
will bring to a crisis the attempt of the 
American Federation of Labor to have 
the journeymen steamfitters disband 
their organization and unite with the 
LTnited Association of Journeymen 
Plumbers. A movement is on foot in- 
volving the revocation of the charter 
of the journeymen steam and hot water 
fitters' organization, and the matter will 
be up for decision at the forthcoming 
annual convention of the American Fed- 
eration of Labor in Atlanta, Ga., next 
November. Meanwhile a letter written 
by the United Board of Business Agents 
of the Building Trades of Manhattan 
and vicinity, endorsed by the board of 
governors of the five borough boards, 
written in reply to a notification of the 
American Federation's plans for "one 
organization in the pipe fitting craft," 
states that the two local unions of the 
journeymen steamfitters' association 
"are now and always have been affiliated 
with the central body of the Iniilding 
trades in this city (New York), and 
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this body recognizes their right as union 
men to do steamfitting work in all its 
branches, and we do not propose to rec- 
ognize any other organization in the 
steamfitting industry." 

Des Moines, la. — A company is being 
organized in Des Moines to construct 
and operate a central heating plant for 
the city. Maj^or James R. Hanna has 
been notified that a proposed franchise 
is being prepared permitting the laying 
of heating mains in the city's streets. 
The organizers of the company are get- 
ting the proposition in shape for presen- 
tation to the voters in November, as 
action of this sort is necessary in Des 
Moines. 



Manufacturers' Notes. 

Isaac A. Sheppard & Co., Philadel- 
phia, Pa., have removed to their new 
plant at Erie Avenue and Supviva 
Street. Philadelphia. 

Philip Carey Mfg. Co., Cincinnati, O., 
manufacturer of pipe insulating mate- 
rials, has increased its preferred stock 
from $1,000,000 to $2,000,000. The ad- 
ditional capital is to be used in extend- 
ing the facilities and capacity of its 
plant. 

Minneapolis Heat Regulator Co., 

Minneapolis, Minn., has practically com- 



pleted its new office and factory build- 
ing at Fourth Avenue and 28th Street, 
Minneapolis- This company, which re- 
cently changed its name from the Elec- 
tric Heat Regulator Co., has increased 
its capital stock from $40,000 to $200,- 
000. All of the manufacturing equip- 
ment in the new building is to be driven 
by direct-connected motors. An in- 
crease of 50 per cent, in the company's 
business so far this year is reported 
over the corresponding period last ye^'r. 
The executive stafif is composed of 
President and treasurer, William Ji 
Sweatt, secretary and sales manager, W 
H. Wilson; assistant treasurer, S. S 
Stimson; sujjerintendent, J. S. Kersteter 
American Thermostat Co., Elmira, N 
Y., has moved into its new office and 
factory building, which it recently com- 
pleted- 

United Foundry & Machine Co., 

Bridgeport. Conn., has taken temporary 
quarters for the manufacture of its line 
of brass, bronze and aluminum castings. 
The officers of the company are: Presi- 
dent. William C. Buckelew; treasurer, 
Andrew Steen, New York: secretary, 
Philip D. Beach. Others interested, as 
directors, are George A. Helme, New 
York, and F. L. Buckelew. Tamesburg, 
N. J. 

Chattanooga, Tenn.— James F. Digan, 
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of Logansport. Ind., has advised Dr. H. 
M. Evans, secretary of the Chattanooga 
Chamber of Commerce, that the details 
are practically completed for the erec- 
tion of a large radiator manufacturing 
plant at Chattanooga. 

American Radiator Co., Chicago, has 
purchased ten Abbott-Detroit runabout 
automobiles for the use of its salesmen. 
If these prove satisfactory in service, it 
is proposed to increase the number ot 
cars until a large part of the company's 
business from coast to coast is trai^- 
acted by automobile. 

Consolidated Engineering Co., Chi- 
cago,^ manufacturer of the Van Auken 
system of vacuum steam heating, an- 
nounces that William J. Price, founder 
of the Fargo ( N. D.) Plumbing and 
Heating Co.. who recently sold his in- 
terests in that company, has seciired 
the entire holdings of Thomas J. T, eon- 
arc in the Consolidated Engineering Co. 
B. E. \'an Auken succeeds Mr. Leona'^d 
a.<; president and Mr. Price has been 
ejected vice-president and treasurei. E- 
B. Gordon, Jr., remains secretary of the 
company. 

Canadian Morehead Mfg. Co., Ltd., 
with headquarters at Woodstock, Ont., 
is a new organization of the Canadian 
business of the Morehead Mfg. Co., of 
Detroit, Mich., manufacturers of the 
Morehead system of steam line drainage 



and boiler feeding. The move is a direct 
result of the rapid growth of the com- 
pany's business in the past few years. 
The new concern is incorporated under 
the laws of Ontario, with the following 
officers: President, A. Fitzgerald: vice- 
president, D. E. Scott; secretarj^ treas- 
urer and general manager, George H. 
King. The Morehead line of non-re- 
turn, return, vacuum and condenser 
steam traps will be manufactured under 
the direct supervision of George W. 
Cole, who has represented the Morehead 
Mfg. Co. for the past nine years and is 
regarded as one of the oldest in experi- 
ence and one of the best posted steam 
trap and drainage men in the trade. 

Haydenville Co., Haydenville. \!as;^.. 
announces that it has acquired control 
of the Bay State Brass Co.. of Hayden- 
ville and New York. The Haydenville 
Company will continue the plant under 
separate management. The coiri>any 
manufactures brass and iron good.^ for 
water, steam and gas. 

Ohio Blower Co., Cleveland, O., has 
moved into its new works at 5125 Per- 
kins Avenue, Cleveland, where practi- 
cally triple the manufacturing space is 
available in the company's new fhree- 
story building. The company makes 
cast-iron exhaust heads, steam and oil 
separators and rotary ball-bearing ven- 
tilators. 
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American District Steam Co., North 
Tonawanda, X. Y., announces the or- 
ganization of a general engineering de- 
partment, under the management of By- 
ron T. Gifford. formerly associated with 
the Central Station Engineering Co., 
Chicago. The company has removed its 
Chicago offices from the Monadnock 
Block to the ninth floor of the First 
National Bank Building, which will be 
the headquarters of the new department. 
. The company is now prepared to figure 
on installations of power, lighting and 
railway plants, also water works, etc. 
Other changes announced by the Ameri- 
can District Steam Company are as fol- 
lows: Charles A. Gillham, formerly con- 
nected with the Central Station Engi- 
neering Co., Chicago, has become asso- 
ciated with the coiTipany's contracting 
department, and James A. Bendure. for- 
merly connected with the Economy 
Light, Fuel and Power Co.. Lackport. 
N. Y.. has also become associated with 
the company's contracting department: 
also Arthur E. Duram. formerly con- 
nected with the Central Station Engi- 
neering Co., Chicago, has joined the 
company's engineering staff. 

Central Station Steam Co., Detroit, 
Mich., reports an order from the Home 
Heating Co., Erie. Pa., for material for 
2,500 ft. of 10-in. pipe construction and 
1,800 ft. of 14-in. construction. The 
company also reports a recent sale of 



42 expansion joints to the Milwaukee 
Electric Railway & Light Co.. Milwau- 
kee, Wis., making a total of 924 expan- 
sion joints purchased to date by this 
plant. 

Frank Patterson & Co., New York, 
report steadily increasing demands for 
their hot-water heaters. Types of these 
heaters are in process of construction 
for the Hotel Baltimore, Kansas City, 
Mo.; University of Pennsylvania. Phila- 
delphia: Springfield State Hospital for 
the Insane, Sykesville, Md. : Dempsey 
Hotel, Macon, Ga.: Mercersburg Acad- 
emy. Mercersburg. Pa.: Agricultural and 
Mechanical College, College Station, 
Tex.: Hyde Building, New York, and 
the University of Rochester, Rochester, 
N. Y. 



New Firms and Business Changes. 

E. W. Tyler, Cleveland. O., formerly 
actively engaged in the heating and ven- 
tilating business in Cleveland, has re- 
opened an office at 4143 East 123d Street, 
that city. 

Nevada Plumbing & Heating Co., 
Nevada. la., is the new name of R. S. 
Patrick & Co., which was purchased by 
H. E. Whitstone. E. A. Chapman and 
Nate Chapman. 

Concealed Transorn Lift Co., New 
York, is the title of a new concern which 
will market the Richmond concealed 





BEARINGS 



are only one detail in the construction o 
Sturtevant Fans, yet they insure long 
life, high efficiency, and low power con- 
sumption. 

In numerous tests they have been 
proven the equal and in some cases su- 
perior to any roller or ball-bearing for 
fan practice. 

The friction does not increase with 

use, for they operate mth undiminished 

efficiency for years. 

The bearings for every Sturtevant Fan are carefully made, lined by a special 

process with Sturtevant White Metal (the most expensive babbitt obtainable) and 

carefully reamed and scraped to fit. 

The fan to meet your requirements is waiting to be shipped from stock. 

Our engineering organization is ready to make suggestions if you will write 
fully about your requirements. 

Ask fo r Catalog No. 1 6 5 D 

B. F, STURTEVANT COMPANY 

HYDE PARK, MASS. 
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transom lift, heretofore manufactured 
and sold by the AIcCrum-Howell Co., 
New York. The officers of the new 
companjr are: President. Ernest E. Bell; 
treasurer. Charles W. Yates; secretary, 
\\illiam M. P>oard. 

Western Heat Regulation Co., which 
has recently succeeded the Western 
Heating Co., is located in San Fran- 
cisco, Cal., and not in Chicago, as an- 
nounced in a recent issue. The com- 
pany has cjuarters in the Monadnock 
Building. San Francisco, where it will 
act as manufacturers' agents and engi- 
neer^ foi heating, ventilating, humidi- 
fying, cooling, etc. President, F. H. 
Bryant; secretary. L. F. Halloran. 

Earle C. Powers, Boston. Mass., has 
opened an office as a heating and venti- 
lating engineer at 143 Federal St., Bos- 
ton, Room 47. 



New Incorporations. 

Kisthardt Plumbing & Heating Co., 
Cleveland, O., capital. $10,000. Incor- 
porators. M. R. Godfried. M. Mar- 
quard, F. P. Shumaker, D. P. Mills and 
M. W. Spear. 

Milwaukee Heat Generator Co., Mil- 
waukee. Wis., capital $25,000. Incorpo- 
ators: George Linder, Herbert R. Schu- 
mann and Hubert T. Rock. 

East End Plumbing & Heating Co., 
Grand Rapids, Mich. Incorporators: 

A. F. Vollette, Charles Lang and O. E. 
Munn. 

National Steam Heating Co., Dayton, 
O., capital $50,000. to manufacture steam 
heating boilers. Incorporators: James 
Sanders, Earl F. Deal, Joseph Meyer, 
Edward L. McCleary and Edward C 
Baver. 

Hart Mfg. Co., Grand Rapids. Mich., 
capital $12,000. to engage in heating 
contracting work. President. C. L. Kel- 
logg; vice-president, E. C. Rossier; sec- 
retary-treasurer, L. IT. DeGuere. 

Dayton & Montgomery, Brooklyn, N. 
Y., capital $10,000. to conduct a heating 
and plumbing contracting busin-ess. In- 
corporators: Ralph E. Dayton, Mabel 

B. Dayton and Harry M. Clark. 

Acme Plumbing Co., Richmond, \'a., 
capital $25,000. Incorporators: Frank 
Cosby, S. T. Tinsley and V. E. Tinsley. 

John F. Morgan & Son, Inc., Boston. 
Mass.. capital $10,000. to engage in heat- 
ing and plumbing work. President and 
treasurer. John F. Morgan. Lynn. Mass.; 
directors. Francis H. Morgan and Sarah 
E. Morgan. 

Graves & Marshall Co., Dayton, O-, 
capital $20,000. to manufacture steam 
boilers, tanks, etc. Incorporators: W'ill- 
iam D. Graves, George L. Marshall. 
Henry C. Graves, George W. Marshall 
and Gaylord L. Marshall. 

Walker & Jackson Co., Toledo, O.. 
capital $10,000. to conduct a heating and 
plumbing contracting business. Incor- 
porators: William G. Walker, George 



A. Jackson. John H. Sauzenbacker, N. 
M. Turner and C. F. Watts. 

Wichita Plumbing Co., Wichita, Tex., 
capital $10,000. to conduct a heating and 
plumbing business. Incorporators: S. 
T. Scaling, S. R. Staniforth and W. W. 
Coleman. 

Cully Sanitary Co., Pittsburg, Pa., 
capital $10,000. to manufacture plumbing 
specialties. Incorporators: J. S. Cully, 
E. A. Cully and A. D. Cully. 

W. D. Newell Plumbing Co., Los An- 
geles, Cal.. capital $50,000. Incorpora- 
tors: W. D. Newell, G. W. Dryden, W. 
Henderson. G. W. Rosse, W. J. King, 
G. Tohannsen and T. T. Jones. 

Beevaie Windmiill & Plumbing Co., 
Beeville, Tex., capital $20,000. Incorpo- 
rators: J. W. Klinstein. L. E. Potter 
and J. H. Hearns. 

Cleveland Brass Mfg. Co., Cleveland. 
O.. capital $150,000, to succeed the 
Cleveland Brass & Bronze Co.. manu- 
facturer of brass goods and specialties. 
The new company is building an addi- 
tion to its plant at 4606 Hamilton Ave- 
nue. Incorporators: H. F. Barrett, W. 
H. Smith, Charles Higby, Otto Starek 
and A. A. Lutton. 

Meadows Oil Burner & Heating Co., 
Los Angeles, Cal.. capital $200,000. In- 
corporators: Adam English. X'aughan 
H. Meadows. Charles J. Becker and 
Marie S. Ertl. 

Arensmeyer, Warnock, Zahrndt, Inc., 
Rochester. X. Y., capital $10,000. to con- 
duct a heating and plumbing business. 
Incorporators: John G. Arensmeyer, 
Henry Warnock and Louis F. Zahrndt. 

American Plumbing & Heating Co., 
Fall River. Mass., incorporated to take 
over business carried on under same 
name by Christopher G. Gildacd and 
James H. Gildard. 



Contracts Awarded. 

George Abernathy & Sons, Columbus, 
O., ventilating Attorney General's office 
in the State House at Columbus for 
$2,150. 

National Concrete Fireproofing Co., 
Cleveland, O., construction contract for 
completion of the Lima State Hospital, 
including heating, plumbing, sewage 
system and sewage disposal plant. The 
contract amounts to $360,000. 

G. H. Kallis, Manitowoc, W^is., heat- 
ing new Calumet County Court House 
fpr $3,965. 

Zimmerman & Osborn Co., Beloit, 
Wis., steam heating new Ayer Hotel at 
Harvard, 111., for $2,500. 

Kennison Bros., Dallas, Tex., steam 
heating Court House at Kaufman, Tex., 
for $3,366: also steam heating Hotel 
Shelby at Terrell. Tex., for $2,098. 

Lewis & Kitchen, Chicago, central 
heating plant for the High School 
building. Lincoln School and Manual 
Arts Building at Rock Island, 111., for 
$21,521. 
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PATTERSON 

HOT WATER TANK 

the practical improvement upon the 
old style tank and coil. 

Boiler Plate Shells, Heavy Seamless Drawn Brass Tubes. 
For use with exhaust or live steam, or low pressure boilers. 



HOT WATER'! 
OUTLET , 





COLD WATER 
INLET 



STEAM INLET 
OR OUTLET 



There is no idle heating sur- 
face in Patterson Plumbers' Tank 
Heaters. The steam enters the 
large expansion chamber, expands 
and uniformly fills the large num- 
ber of 'Ti" shaped tubes of small 
diameter the area of which is much 
greater than of the steam inlet pipe. 
As fast as the steam condenses in 
transmitting its heat to the sur- 
rounding water, this condensation 
is discharged to the condensation 
chamber and flows by gravity back 
to the boiler. 



STEAM INLET 
OR OUTLET 



In the ordinary tank where a coil 
or return bend is used of the same 
area or size as the steam inlet pipe, 
its heating efficiency is rapidly 
destroyed, due to its being filled up 
by the water of condensation which 
forms more rapidly than it can 
be discharged through the single 
pipe. 

Patterson Heaters never create 
back pressure. The tubes never 



leak, 
out. 



The heads never blow 



FRANK PATTERSON & CO. 

26 CORTLANDT STREET 
NEW YORK 



Please mention The Heating and Ventilating Magazine whe>i you write. 






62 



THE HEATING AND VENTILATING MAGAZINE 



Knoedler & Meredith, Chattanooga, 
Tcnn., heating and pknnbing apartment 
building of the Inman Street Realtj^ 
Co. at Cleveland, Tenn. 

J. C. Reagan, Fulton, 111., steam heat- 
ing District School No. HI for $2,200. 

Moncrief Furnace & Mfg. Co., Dallas, 
Tex., heating and ventilating public 
school buildings at Palestine, Tex., for 
$4,100. 

Evans, Almirall Co., Chicago, hot v\-a- 
ter healing for the Ohio State Univer- 
sity at Columbus for $18,956. 

Kalteux-Frank Co., Schenectady, N. 
Y., healinu;' and plumbing county jail 
for $9,866. 

Thomas Heating Co., Racine, Wis., 
heating new Howe and Woelz schools 
at Green Bay for $14,285 for the Howe 
School and $6,747 for the Woelz School. 

Haslam Heating and Ventilating Co., 
Providence, R. I., heating and ventila- 
tinf Roosevelt Street School at that 
place for $3,497. 

Cox & Stone, Providence, R. I., heat- 
ing and ventilating Ruggles Street 
School and Smith Street School at 
Providence. 

American Warming & Ventilating Co., 
Toledo, i)., heating new Reese Avenue 
School for $5,800. The mechanical 
equipment will include a 15 H. P. gas- 
oline engine. Eight warm air furnaces 
will be installed. 

J. M. Dougherty, Ottawa, 111., heating 
addition to Western Clock Company's 
plant. The contract calls for 20,000 sq. 
ft. of radiation. 

National Heating Co., South Bend, 
Ind., heating Central School Building 
at Laporte. Ind., for $10,000. 

A. C. Schirner & Co., Hibbing, Minn., 
heating school building at Kinney, 
Minn., for $1,870. 

Lake Superior Heating Co., Mar- 
quette, Minn., overhauling heating sys- 
tems in the granmiar and High Street 
schools in Ishpeming for $5,000. In the 
High Street school a new boiler will 
be installed and the radiation doubled. 

Clem G. Fox, Pontiac, 111., heating 
and plumbing new Y. M. C. A. Building 
at Bloomington for $4,487. 

Lewis & Kitchen, Chicago, heating 
and ventilating Bingham School at 
South liond. Tnd. 

M. Toye Estate, Winona, Minn., heat- 
ing and ventilating new Kosciusko 
School at that place for $4,969. Other 
bids were: Sherman & Son, $5,450; J. V. 
Cunningham. $5,525. 

Walters, Purk & Mellon, Philadel- 
phia, heating Martha VVashington 
School, at 44th and .\spen Streets, Phil- 
adelphia. 

Molina Heating & Constriiction Co., 
Moline, 111., heating and plumbing the 
R. C. Leedy Building at that place for 
$6,000. 

Moline Vacuum Vapor Heating Co., 
Moline, 111., heating new $250,000 l>uild- 



ing at Rock Island, 111., for the Morris 
Realty Co., of Philadelphia. The Mo- 
line system of vacuum heating will be 
installed. The contract amounts to 
$12,000. 

P. L. McQuillan, Chippewa Falls, 
Wis., installing two 275 H. P. boilers 
and necessary plumbing work for the 
new city heating plant at Chippewa 
Falls for $2,005. The contract for the 
construction of the 110-ft. brick smoke- 
stack went to H. R. Heinick, of New 
York, at his bid of $1,445. 

Ernest H. Starts, Philadelphia, Pa., 
installing new heating plant, also alter- 
ations and repairs at the Jesse George 
Public School for $23,000. 

Sproul & McGurrin, Grand Rapids, 
Mich., heating St. Mary's Roman Cath- 
olic Church at Lansing. 

Towe & Devendorf, Syracuse, N. Y., 
heating and ventilating School No. ZZ 
for $22,300 and School No. 12 for $5,- 
873. Other bids were: - No. 32, School, 
R. T. Ford Co., $24,270: Barr & Creel- 
man Co., $23,353: Frank H. Falls, %22>,- 
650: Howe & Bassett, $24,540. School 
No. 12, R. T. Ford Co.. $5,860: Barr & 
Creelman Co., $6,536; Frank H. Falls, 
$6,690; Howe & Bassett. $7,170. 



Business Chances. 

WASHINGTON, D. C— Sealed bids will 
be received for the following-named work : 

Until August 26, 1912, for the con- 
struction complete, including plumbing, 
gas piping, heating apparatus, electric 
conduits and .wiring, etc., of the U. S. 
Post Office at Punxsutawney, Pa. 

Until August 27, 1912, for the con- 
struction, including plumbing, heating 
apparatus, gas piping, electric light con- 
duits and wiring, etc., of the U. S. Post 
Office at Santa Barbara, Cal. Two- 
story building, 6,560 sq. ft, ground area. 

Until August 30, 1912, for the con- 
struction, including plumbing, heating 
apparatus, gas piping, electric conduits 
and wiring, etc., of the U. S. Post Olhce 
at No. Tonawanda, N. Y. 

Until Sept. 5, 1912, for the construc- 
tion, including plumbing, heating ap- 
paratus, elctric conduits and wiring, etc., 
of the U. S. Post Office at Rapid City, 
S. D. 

Until Sept. 6, 1912, for the extension, 
remodeling, etc., including plumbing, 
he^^ing apparatus, etc., of the U. S. Post 
Office and Court House at Guthrie, 
Okla. Four-story and basement exten- 
sion, 4,800 sq. ft. ground area. 



Wanted. 

Wanted — Estimator and engineer for 
direct steam heating and fan work. 
State experience and salarv expected. 
.Vddress Estimator, care of Heating and 
Ventilating Magazine. 
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Steam Power Plants; Their Design and Construction. 
By Henry C. Meyer, Fr., M. E. Third edition, fully 
revised. One of the standard works on the design and 
construction of power plants. Covers proportioning 
boilers, selection and writing specifications for steam 
engines, selection and arrangement of auxiliaries, con- 
struction of chimneys, coal handling, etc. 219 pages. 
Size 6 X 9 in. Illustrated and with folding plates. 
Price S2.00 postpaid. 

Mechanical Equipment of Federal Buildings Under 
Control of the Treasury Department. By Nelson 
S. Thompson, chief mechanical and electrical en- 
gineer, office of the supervising architect. Second 
edition, revised and enlarged. Containb the basic 
data used in tne design of^the mechanical and elec- 
trical equipment of Federal buildings under the 
control of the Treasury Department. Also con- 
tains data for approxima<<ing the cost of the vari- 
ous parts of the work. The book takes in heating 
and ventilation, plumbing, stationary and port- 
able vacuum cleaning plants, engines and gener- 
ators, motors and controlling apparatus, forced 
systems of hot water heating, commercial practice 
in factory heating, etc., and other valuable data. 
Cloth. S2.00. 

Central Station Heating. By Byron T. Gif?ord. 
This work presents the most advanced practice 
in central station heating, both steam and hot 
water, and is an invaluable guide, not only to the 
engineer, but to municipalities and public service 
commissions where district heating is being, or 
will be, used. 208 pages, with 42 figures, includ- 
ing 50 pages of miscellaneous engineering data. 
Size 6 x9K in., bound in flexible leather. Price, 
$4.00. 

Mechanics of Heating and Ventilating. By Konrad 
Meier. Including a series of ten charts containing 
data relating to the flow of water, steam and air*, 
collected by Mr. Meier during an experience of 26 
years in heating and ventilating work, both in this 
country and abroad. Each of the charts replaces 
a series of tables on the subject, giving at a glance 
the result of a calculation from any combination 
of factors. 161 pages, illustrated, with ten large 
charts. Size 6x9 in. Price, S5.00. Separate 
sets of charts, printed or. cloth, with lines in dif- 
ferent colors and mounted on boards. Single 
charts, SI. SO. Sets of ten charts, $15.00. 

Heating and Ventilating Buildings, a standard 
manual for heating engineers and architects. By 
Prof. R. C. Carpenter. Fifth edition, largely re- 
written. 57 7 pages, 27 7 illustrations, 8vo, cloth, 
$4.00. 

Handbook for Heating and Ventilating Engineers. By 
Prof. James D. Hoffman and Benjamin F. Raber. 
The latest book on this subject. Unusually com- 
prehensive. 320 pages, with 4S-page appendix. 
Size 4}4x6K in., bound in flexible leather. Price. 
$3.50. 

Qaestions and Answers on the Practice and Theory 
of Steam and Hot-Water Heating. By R. M. 
Starbuck. Illustrated. $1.00. 

Vsntilation of Buildings. By William G. Snow and 
Thomas Nolan. 83 pages. Pocket size. Con- 
tains a statement of the general principles of ven- 
tilation and of their application to different kinds 
of buildings. Boards, SOc. 

Steam Heating and Ventilation. By Wm. S. Monroe. 
Containing formulas and data valuable in the de- 
signing of heating and ventilating plants. Price, 
$2.00. 

Steam-Electric Power Plants. By Frank Koester. A 

practical treatise on the design of Central Light and 

» Power Stations and their economical construction 

and operation. 473 pages. 340 ills. Price, $S.OO. 



Steam Power Plant Piping Systems. By W. L. 

Morris, M. E. A complete treatise on design, instal- 
lation and maintenance, covering the details of all 
phases of piping and giving much space to the subject 
of maintenance. Expert advice given on problems 
arising from mistakes and breakdowns in the piping. 
490 pages. Size 6 x 9 in. 389 ills. Price $5.00 post- 
paid. 

rtir-Conditioning. By G. B. Wilson. Being a short 
treatise on the humidification, ventilation, cooling 
and the hygiene of textile factories — especially 
with relation to those in the U. S. A. With fig- 
ures. 12mo. Illustrated. 143 pages. Price, $1.20. 

Practical Steam and Hot Water Heating. By Alfred 
G. King. Containing over 300 detailed illustra- 
tions. The book is a working manual for heating 
contractors, journeymen steam fitters, architects 
and builders. Describes various systems of heat- 
ing and ventilation and includes useful data and 
tables for estimating, installing and testing such 
systems, 8vo. 367 pages. Price, $3.00. 

Steam Power Plant Piping Systems. By W. L. Morris- 
M. E. The first complete treatise on design, installa- 
tion and maintenance, covering the details of all 
phases of piping, and giving much space to the sub- 
ject of maintenance, as well as to engineering advice 
on problems arising from mistakes and breakdowns 
in the piping. 490 pages. Size 6 x 9 in. 389 illus- 
trations. Price, $5.00 net, postpaid. 

Power, Heating and Ventilation. By Charles L. 
Hubbard, B.S., M.E. A treatise for designing and 
constructing engineers and architects. The whole 
subject of heating is covered, including the heating 
of large institutions with central plants. Space is 
also devoted to electrical matters connected with 
steam plants. 647 pages. Price, $5.00 (three 
volumes in one). 

Motes on Heating and Ventilation. By John R. 
Allen. 152 Pages. 34 illustrations. Siee, AMx 
(>% in. One of the new books, brought quite up 
to date, and containing much information to guide 
the intelligent steam fitter in the installation and 
heating and ventilating apparatus. Cloth, $2.50. 

Steam Fitters' Computation and Price Book, abridged. 
By Mark Dean. Price, $2.50. 

The School House. Its Heating and Ventilation. 
By J. A. Moore. 204 pages, illustrated. $2.00. 

A Manual of Heating and Ventilation, for engineers 
and architects, embracing tables and formula! 
for dimensions of pipes for steam and hot-water 
boilers, flues, etc. By F. Schumann. Second 
edition, revised and enlaiged. 12mo, $1.50. 

German Formulas and Tables for Heating end Ven- 
tilating Work, especially adapted for those who 
plan or erect heating apparatus. By Prof. J. H. 
Kinealy. Illustrated. Price, $1.00. 

Centrifugal Fans. By J. H. Kinealy. A theoretical 
and practical treatise on fans for moving air in 
large quantities at comparatively low pressures. 
206 pages. 39 diagrams. Full limp leather pock- 
etbook round comers, gilt edges. Price, $5.00, 

The Principles of Heating. By William G. Snow. 
A practical and comprehensive treatise on Applied 
Theory in Heating. 161 pages. 42 illustrations. 
38 tables. Size, 6x9 in. Cloth, $2.00. 

Modem Sanitary Plumbing, Steam and Hot Water. 
By James J. Lawler. 400 pages. 228 illustra 
tions. Size, 6x9 in. This is the latest edition of 
Mr. Lawler's well-known work on this subject- 
Price, $5.00. 
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AIR COOLING 
DE-HUMIDIFYING 

COOLING OF LIQUIDS 
VAPOR CONDENSATION 
AIR CLEANSING 
DUST REMOVAL 

HUMIDITY CONTROL 
RECLAIMING OF DUSTS 

THE WEBSTER Type A AIR WASHER 

A Type of Apparatus Built for Each Specific Service 

^^^ Type "A" Air Washers designed specifically for AIR COOLING. Remark- 

^Z able efficiency. 

B Mist Nozzles used, ATOMIZE the spray water— the fine mist presenting an 

^"» enormous water surface, for absorbing heat from the air. 

S. Standard Air Washers designed specifically for AIR CLEANSING, but give 

■^ a fair COOLING effect. 

E: Both "Type A" and "Standard" readily arranged for HUMIDITY CONTROL, 

ps Write for information. 

WARREN WEBSTER & CO., Camden, N. J. 

Established 1888 . 24 Branches in the Principal Cities 



The First Authoritative Handbook on District Heating 

CENTRAL STATION HEATING 

BY 
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Now Ready for Delivery By Mail, Postpaid, $4.00 
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THE DUNHAM RADIATOR TRAP 
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SYSTEMS OF 
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THE DUNHAM RADIATOR TRAP keeps all the steam'in the radiator while 
allowing for the free passage of air and water of condensation into the return line, 
thereby causing the radiator to heat up to fullest efficiency. 
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BICALKY 
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VENT CAP 

Its use provides the Ideal Sys- 
tem for heating and ventilating 
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is introduced at the breathing 
zone, through the Bicalky Vent 
Cap placed under the seats. It 
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and Diffuser, with equal dis- 
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Analysis of Central Station Steam Heating K^ates 

By a. E. Duram. 



Recent investigations of the rates 
for heating charged by central station 
companies has disclosed a wide range 
both in rates and methods followed in 
giving service. As this item is easily 
the most important one in the opera- 
tion of such a plant, the following 
points brought out by Mr. A. E. 
Duram. at the recent meeting of the 
National District Heating Associa- 
tion are especially timely and instruc- 
tive. In connection with the accom-* 
panying abstracts of Mr. Duram's 
paper, we are enabled to present a 
chart especially prepared by him 
showing, at a glance, the variations 
in the rates in various cities : 

Probably one of the most vital ques- 
tions confronting the central station 
heating manager to-day is that of an 
adequate and at the same time an 
equitable basis of charge for the 
steam which is turned into his pipe 
line at the station and then left to 
work out its own salvation until it 
finally shows in the form of conden- 
sation at this or that consumer's me- 
ter, or is dissipated in line losses at 
some rate in inverse relation to the 
quality of the line and service insu- 
lation. 

It is not the purpose of this paper 
to determine upon any specific rate 
of charge, but rather to suggest a 
method for such determination based 



upon the actual cost of the service 
rendered plus a fair percentage of 
profit, and to present a series of con- 
ditions which persist in affecting the 
promoting, financing and earning 
power of central station heating 
plants and especially the independent 
fuel burning plant. 

It has often been said that heating 
rates will adjust themselves because 
with the domestic fuel condition in 
each locality and with each individual 
consumer's heating plant, this might 
possibly be true for like service, but 
as there is no comparison between 
the 24-hour service rendered by the 
central station and the average ser- 
vice obtained from the individual 
plant, this statement does not hold 
true. 

It did not take long for the pro- 
gressive station manager to recognize 
that the old flat rate per square foot 
was but a poor system of guessing 
and that every fair and economical 
consumer condensing from 500 to 600 
lbs. per square foot was paying the 
dividends fif any were earned) for 
the man who was condensing from 
1000 to 1200 lbs. per square foot per 
season. 

With the knowledge of these con- 
ditions came the demand for and the 
production of a condensation meter 
that would measure the various 
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amounts of steam consumed and with 
these the change in rates to meet the 
new conditions. 

At about this time the central sta- 
tion manager who had changed over 
to a meter basis and was getting 40 
or 50 cents flat per 1000 lbs. for his 
steam was vainly trying to decide in 
his own mind whether he should take 
offense at the criticisms of his fellow 
managers or pride himself with the 
fact that he had taken a long step 
in a<lvance and wait for his turn to 
laugh. He had not long to wait, 
as converts came rapidly and soon the 
desirability of a meter basis of charge 
became an established fact. 

.\DOl>TIOX OF SLIDING SCALES. 

This seemed for a time to fill every 
requirement for a just and adequate 
rate but as time went on it gradually 
became apparent through careful ob- 
servation and comparisons of the vari- 
ous consumers" meter readings that 
there was a considerable variation in 
the demand and the steam consump- 
tion of the different classes of busi- 
ness being served and that with a flat 
charge per 1000 lbs. of steam which 
seemed adaquate to meet the general 
conditions it was difficult to interest 
the large consumer who. was operat- 
ing his own independent plant. To 
overcome this condition and for a bet- 
ter adjustment of rates on all classes 
of business various forms of cumula- 
tive and non-cumulative sliding scales 
have been adopted ; some of these 
have met the conditions fairly well, 
while others are but little better than 
a flat charge of 1000 lbs. of steam. 

In support of this statement and in 
order to show the great diversity of 
rates as they actually exist 1 beg to 
submit the rates of the various cities 
as follows : 

Steam Heating Rates. 

Pounds Steam Uscri Rates per 100 lbs 

in Any Month DETROIT in Cents 

to 12,500 58 

12,000 ' " 25,000 57 

25.000 .. 37,500 56 

.-^7.500 ■■ 50,000 55 

.-0,000 .. 75.000 54 

75,000 " 100.000. . . . : 53 

100.000 " 200.000 52 

200.000 ■■ .SOO.OOO 51 

300,000 •■ 400.000 50 



400,000 500,000 49 

Above 500,000 48 

10 per cent, on all bills paid on or 
before the 10th of month. 

BALTIMORE. 

2,000 to 25,000 90 

25,000 " 40.000 85 

40,000 " 55.000 80 

55,000 " 70,000 75 

70,000 " 85,000 70 

85,000 " 125.000 65 

125,000 " 250,000 60 

250,000 " 500,000 55 

500.000 " 1,000.000 50 

1,000,000 and over 45 

Above rates subject to 10 per cent, 
discount if payment of bills is made 

five davs from date. 

ST. PAUL. 

30,000 to 60,00,0 85 

60,000 " 90,000 80 

90,000 •• 120,000 75 

120,000 •' 1.^0,000 70 

150,000 and over 60 

10 per cent, discount if paid on or 
before 10th day of month. 

CLEVELAND. 

First 10.000 100 

2d and 3d 10.000 80 

4th and 5th 10.000 70 

6th and 7th 10,000 60 

8th and 9th 10.000 45 

Next 200,000 45 

•All over 290.000 40 

DWTON. O. ; WAUKESHA, WIS.; 
MONMOUTH, ILL. . . . 

First 10.000.... 75 

Next 10.000 70 

Next 10.000 65 

Next 20.000 60 

Next -50.000 55 

Next 200.000 50 

All Over 300.000 45 

10 per cent, if paid before the 10th 
of the month. 

KANSAS CITY, MO. 

First 50,000 65 

Second .50,000 55 

-Ail Over 100.000 45 

10 i)cr cent, discount if paid on or 
before the 10th of the month. 

SEDALIA, MO. 

First 10.000 70 

Next 10,000 65 

Next 10,000 60 

Next 20,000 55 

Next 40,000 50 
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Next 250,000 45 

Excess 340,000 40 

10 per cent, discount for prompt 
payment.. 

ST. JOSEPH, MO. 

First 10,000 100 

First 10.000 7':^ 

Second 10.000 60 

3d and 4th 10,000 50 

50,000 to 100.000 45 

100.000 and over 40 

5 per cent, discount for prompt 
payment. 

YAKIMA, WASH. 

First 10.000 100 

Next 10,000 95 

Next 10,000 90 

Next 20,000 S5 

Next 50,000 80 

Next 200,000 7? 

All over 300,000 7o 

10 per cent, discount if paid before 

the 10th of the month. 



MILWAUKEE, WIS. 

First 25.000 SO 

Second 25,000 70 

Third 25,000 60 

Next 75,000 50 

All over 75,000 45 

SEATTLE, WASH. 

First 50.000...., 60 

All in excess 50 

No discount ; minimum bill $3.00. 

IIARRISDURG. PA. 

1,000 40 

SIOUX CITY. IOWA. 

First 10,000 90 

Second 10,000 80 

Third 10,000 70 

Fourth 10,000 60 

Thereafter 50 

SPRINGFIELD. ILLS. 

1,000 50 

SPRINGFIELD. OHIO. 

1,000 40 




oW 400 500 GOO 700 800 'JOO 
Condfiisalion in Pounds per So. Fl. per Season 



1000 1100 1200 



St.Paul, Minn. 
Peoria, Illinois 
Baltimore, Md. 
Cleveland, Ohio 
Milwaukee, Wis. 
Sious City, Iowa 
Logansport, Ind. 
EvansTiUe, Ind. 
Seattle, Wash. 
Dayton, Ohio 
Spiingfield, 111. 
12) Kansas City, Mo. 
Detroit, Mich. 
St.Joseph, Mo. 
Ottuuiwa, Iowa 
Seilalia, Mo. 
Erie, Pa. 
Springfield, Ohio 
i Harrisbnrg, Pa. 



CH.\RT I— RATE PER 1,000 L.BS. OF CONDENSATIOX WITH A-ARTING ANNUAL 
CONSUMPTION, ACCORDING TO TH E RATES IX EFFECT IN VARIOUS 
CITIES (BASED UPON 1,000 SQ. FT. OF RADIATION). 
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SPRINGFIELD, MO. 

Same as Sedalia. ]\Io. 

PEORIA, ILLS. 

First 40,000 1.50 

All excess 50 

10 per cent, discount. 

OTTUMWA, IOWA. 

First 5,000 95 

Next 5,000 7S 

Xext 10,000 65 

Next 10,000 60 

4th & 5th 10,000 55 

6th, 7th, 8th and 9th 10,000 50 

Next 250,000 45 

10 per cent, discount for prompt 
payment. 

LOGANSPORT. TND. 

First 50.000 65 

Next 50.000 55 

All over 100,000 50 

No discount. 

EVAN.SVILLE, IND. 

First 50,000 60 

Next 50.000 55 

All over 100,000 50 

10 per cent, discount if paid before 
10th of month. 

A careful study of these rates will 
present many interesting" features 
and, by reference to curve sheet No. 
1, rapid comparison may be made. 
These curves show the net rate per 
square foot per season for all rates of 
consumption from 100 to 1,200 lbs. per 
square foot and for comparison the 
writer might suggest the three Ohio 
cities as follows : 

f — Cents Per Square Foot — ^ 

Per Season. 

300 Pounds 1,000 Pounds 

Condensation Condensation 

Per Sq. Ft. Per Sq. Ft. 

81 61 

60 51.5 

40 40 



City. 

Cleveland 

Dayton 

Springfield 

It is almost certain that such rad- 
ical differences do not exist in the cost 
of steam at the consumer's meter be- 
tween three plants in the same State 
with similar coal and average tem- 
perature conditions. 

Snap judgment of these compari- 
sons would suggest that one of these 
rates is extremely high or another 
extremely low, but a careful analysis 
of the fixed charges, operating", dis- 
tribution cost and general expenses, 
which are properly chargeable to each 



1,000 lbs. of steam under \arying con- 
ditions, would no doubt show a curve 
which would run diagonally through 
these rates from Springfield at 1,000 
lbs. per square foot to Cleveland at 
300 lbs. per square foot. 

A TYPICAL RATE. 

Now let us assume, merely for ar- 
gument, the first of these cities, 
"Cleveland," which seems from the 
curve on No. 1 to have a rate as well 
proportioned as any on the sheet ; and, 
by referring to the schedule, it will 
be recognized as one of the most ad- 
vanced systems of rates in use to-day. 
An accumulative sliding scale, start- 
ing at $1.00 per 1,000 for the first 
10,000 lbs., and ending at 40 cents 
per 1,000 'for all over 290,000 lbs., is 
apparently an adequate rate, one 
which is high enough to protect the 
operating, distribution and fixed 
charges as against the small consumer 
and at the same time lowers to a point 
which we will assume makes it pos- 
sible to get the large consumer. 

Rut here let us ask a question; 
"Ha\'e we been correct in our inter- 
pretation of what constitutes a large 
consumer?" If we ha\e, then there 
is nothing" further to suggest; if not, 
then perhaps a revision of such an 
interpretation might suggest radically 
dift'erent ideas of what would consti- 
tute an equitable rate. 

WHAT LS A LARGE CONSUMER? 

For the purpose of this article the 
writer proposes to construe the large 
consumer as the one having the most 
desirable load for the central station, 
the one which consumes the greatest 
amount of steam with the smallest 
maximum demand upon the station. 

Now let us assume that we have 
taken the^entire amount of steam con- 
sumed in this particular city as shown 
by its meter readings and have divided 
this b\' the total number of square 
"feet of radiation connected and that 
we ha\e found an a\erage condensa- 
tion per square foot i^er season of 900 
lbs. and, in a similar manner, a peak 
condensation of 1,600 lbs. Next, 
from the total cliarges against the 
heating ])lant for the year, and the 
total condensation we have found the 
average cost per 1,000 lbs. of steam 
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delivered to be 40 cents and in a sim- 
ilar manner from the total revenue 
we have found the average income to 
be 48 cents, or a net profit of 20 per 
cent. 

Further we will assume Hocking 
Valley coal at $2.00 per ton delivered 
and an average evaporation of 7 lbs. 
of water per pound of coal which will 
give us an average cost of 14.3 cents 
per 1.000 lbs. of steam generated plus 
an approximate 10 per cent, for line 
and distribution losses or 15.7 cents 
net for coal. We will assume that 
water is being purchased at 5 cents 
per 1,000 gallons, which would add 
.6 cents or a total of 16.3 cents per 
1.000 lbs. of steam delivered. De- 
ducting this from the total cost of 40 
cents we find a labor fixed charge and 
general expense cost of 23.7 cents per 
1,000 lbs. of steam delivered. 

We have already found the max- 
imum or peak condensation to be 
1,600 lbs. per square foot, consequent- 
ly we must maintain power house and 
pipe line capacity ; station labor and 
general expense sufficient to handle 
such a volume, yet we are only using 
on the average 9-16 or 56 per cent, of 
this capacity and we have 7-16 or 44 
per cent lying idle and upon which we 
are forcing the 56 per cent, to pay the 
charges. 

From the foregoing it is evident 
that within the limits of the station 
and the labor capacity that is being 
maintained, the only additional ex- 
pense for an increase in the consump- 
tion per square foot would be for coal 
and water and a slight increase in 
the repair and renewal account. We 
have found the coal and water cost 
to be 16.3 cents and with 2 cents add- 
ed for increased repairs, we have 
16.5 cents as a new 'cost per 1,000 lbs. 
of steam delivered. If to this is add- 
ed the same profit of 20 per cent., 
which we have previously used we 
have a new selling price of 19.8 or ap- 
proximately 20 cents per 1,000 lbs. 
for all steam consumed per square 
foot connected which is in excess of 
the predetermined amount upon 
which the cost was based. 

From the above costs we may cal- 
culate that for any excess consump- 



tion per square foot above the aver- 
age and below the maximum we will 
have a fixed charge of 23.7 cents plus 
the variable charge for steam and wa- 
ter, and so, for a consumption of 
1,200 lbs. per square foot we would 
have 23.7 plus 1.2x16.3, or 43.3 cents 
which equals Z6 cents per 1,000 lbs., 
in the same manner we would find 
for 1,500 lbs., a cost of 32 cents per 
1,000 pounds of steam delivered. 

EFFECT OF SMALL CONSUMER. 

So much for the large consumer, 
now to determine the effect cost of 
40 cents per 1,000 lbs. is divided into 
two parts, a fixed charge and a vari- 
able, and that our fixed charge is 
based on an average condensation of 
900 lbs. for each and every particular 
foot of conected radiation; conse- 
quently this fixed charge becomes an 
integral part of that one foot of radia- 
tion and must remain with it, it mat- 
ters not whether its condensation rises 
to 1,500 lbs. per square foot or drops 
to 300 lbs., its proportion of the total 
cost must be paid and it should pay it. 

From the above we may calculate 
that for a total condensation of 300 
lbs. per square foot, we would have 
a fixed charge of 23.7 cents, plus a 
coal charge of 4.9 for 300 lbs. or 28.6 
cents per square foot ; this divided by 
300 and multiplied by 1,000 gives us 
a cost of 95 cents per 1,000 lbs., and 
for 600 lbs. per square foot we have 
22>.7 plus a coal charge for 600 lbs. 
of 9.8 or 33.5 cents which is equal 
to 56 cents per 1,000 lbs. of steam de- 
livered. 

From the foregoing we have a cost 
curve runihp- from 95 cents at 300 lbs 
to 56 at 600, to 40 at 900, to 36 at 
1.200.and to 32 cents at 1,500 lbs. per 
square foot. 

This imaginary curve we have just 
drawn will be found dotted in on 
curve sheet No. 1 for comparison and 
while it does not represent correct 
values per 1,000 lbs. of condensation, 
it does represent the true characteris- 
tic of many central stations. 

INCONSISTENCY OF CLEVELAND RATE. 

Now let us assume two consumers 
on this station, one of 1,000 sq. ft., 
and one 2,000 sq. ft. of radiation con- 
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nected. and. for argument, that the 
1.000 ft. consumer is averaging 1,200 
lbs. per sq. ft. while the 2.000 ft. con 
sumer is averaging 600 lbs. per sq. 
ft. The peak or maximum demand 
of one is double that of the other and. 
consequently, double the amount of 
investment and labor lying idle, yet, 
under the Cleveland schedule, they 
both pay the same price per 1.000 lbs. 
and the same monthl}' bill. Can this 
be correct? Xot if the curve we have 
just "worked out has any semblance 
of reason in its make up, for, accord- 
ing to it, the steam consumed in the 
smaller or 1,000 ft. job. averaging 
1.200 lbs. per sq. ft. will cost us but 
36 cents to generate and deliver, while 
that of the larger or 2.000 ft. job 
would cost 56 cents to generate and 
delixer. 

With this difference in cost to de- 
liver steam to each of these consumers 
it is evident that they should not pay 
the same price per 1.000 lbs., if they 
do, the small demand with the large 
consumption is paying the dividends 
for the large demand with the small 
consumi:)tion. 

In order t() eliminate such a condi- 
tion as we have just assumed, the 
writer has to suggest a form of de- 
mand or readiness-to-serve rate in 
which each sq. ft. of radiation re- 
c|uired ])rotects its own fixed charge 
and in which all steam consumed in 
excess of the demand charge per so. 
ft. is based on the minimum rate, both 
plus an equitable profit. 

Let us assume that we ha\e fovmd 
for this station that it requires a de- 
mand charge of $1.00 for the first 50 
lbs. per sq. ft. per month to care for 
fixed and capacity charges and that 
we have found for our variable that 
we must receive 25 cents ])er 1,000 lbs. 
for all excess steam consumed over 
the 50 lbs. per sc|. ft. i)er month, then 
at this rate the 1,000 ft. customer with 
t'-'e 1.200 lb. average, would pay 
$S0.37 i)er month and the 2.000 ft. 
consumer, with 600 lbs.' average, 
would ])ay $117.87 per month, while, 
at the Cleveland rate, each would pay 
$9S.68 per month. 



COSTS IN INDEPENDENT FUEL-BURNING 
PLANT. 

On curve sheet No. 2 are plotted 
the exact costs as taken from the es- 
timates of the independent fuel-burn- 
ing plant for a prominent Indiana 
city and from these a total cost curve 
showing the sum of the three cost 
cur\es at each ordinate. In compari- 
son with this total cost curve, the 
writer has plotted two demand rates, 
one at $1.00 for the first 40 lbs. per 
sq. ft. per month and 25 cents for all 
excess, the other at 90 cents for the 
first 40 lbs. oer so. ft. per month and 
100 r 
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Condensation in Lbs. per Square Foot per Season 

CH.NRT 2 — COST PER 1.000 LBS. TO DE- 
LIVER VARIOUS QUANTITIES OF 
STEAM PER SQUARE FOOT OF 
RADIATION PER SEASON, 
AS COMPARED WITH 
VARIOUS RATES OF 
INCOME. 

20 cents for all excess, each with 10 
pep cent, discount for prompt pay- 
nient. Both of these curves bear a 
theoretically correct ratio to the total 
cost curve, practically the only differ- 
ence being in the })ercentage of profit 
and either would make an ideal rate 
curve for any station which follows 
the cost curves as shown . But no two 
stations do this, therefore such a total 
cost curve would have to be plotted 
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for each station and its rates adapted 
to it. 

For the purpose of comparison the 
Dayton schedule, which is probably 
more generally used than any other, 
has been dotted in on this curve sheet. 
A mere glance will suffice to show 
that at least it is not adapted to this 
plant. These are typical curves only 
and do not represent the conditions 
of any other plant. 

It is the opinion of the writer that 
but few managers have given- the 
question of rates the time or consi- 
deration they require. This is a sub- 
ject well worth your study and much 
good will come of it. Work out and 
plot your operating conditions ; every 
manager should know these. When 
you have done this, plot in your rate 
and see how it fits: vou mav be able 
to materially benefit your earnings 
and your loading and these are the 
things that create salaries for man- 
agers. 

HEATING RATES SHOULD NOT BE 
LOWERED. 

The natural tendency of to-day is 
to lower the rates for heating, and 
this gradual reduction with its reac- 
tion, if it remains unchecked, will 
eventuallv demoralize the heating 



plant as a permanent undertaking. 
\\"\Xh new plants especially there is 
need for the co-operation of every 
member of this organization and every 
plant manager. If a prospective 
builder of a plant should visit your 
plant, boost the subject of rates, do 
not let him get away with an elaborate 
description of your mechanical con- 
ditions and the following memoranda 
relative to rates (2d year operation — 
100.000 sq. ft. connected — net income 
$20,000.00) because when he gets 
home and begins to sum up, one of the 
first things he discovers from this bit 
of information is that your average 
rate is only 20 cents per sq. ft. and 
his standard on the subject of an ade- 
quate rate immediately lowers. 

If yoti have such a condition and 
ever hope to better it. you have a 
double reason to boost, because every 
comparison at a higher rate makes 
it easier to readjust yours. Next, 
and of still more importance, is the 
visit of an investigating committee 
from the council of the commercial as- 
sociation of some prospective city. A 
few wrong impressions left in the 
minds of such a committee makes it 
almost impossible to get a reasonable 
and adequate franchise. 
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A COMBINED FORCED HOT WATER AND STEAM HEATING PLANT. 

By ]: ]\I. Stannard. 



The heating and ventilating of the 
Northwestern University buildings, at 
Evanston, 111., are accomplished by 
hot-water forced circulation, and di- 
rect and indirect steam plants under 
both vacuum and gravity methods. 
The accompanying illustration show^s 
the various buildings with the method 
of heating in each, the location of 
power plant and the size and location 
of feed mains. 

The boiler plant consists of six 
boilers, four for the generation of 
steam and two for the reheating of 
the hot water. Two of the steam 
boilers are of the horizontal return 
tubular type, size 72 in. by 18 ft., each 



rated 150 H. P. and having grates 
0x6 ft. The other two steam boilers 
are Sterling water-tube boilers, each 
rated at 250 H. P., and having grates 
8x6 ft. The two boilers for the hot- 
water heat are of the horizontal re- 
turn tubular type, size 66 in. x 16 ft., 
each rated 125 H. P., and having a 
grate surface 5x5 ft. The v/ater- 
tube boilers are equipped with Green 
traveling chain grates and the four 
fire tube type are hand fired. The 
steam boilers are fed with water from 
a 600 H. P. Cochrane open feed-water 
heater by two duplicate Worthington 
duplex 6 X 4 X 6-in. pumps. 

During the more moderate cold 
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weather only one of the hot water 
boilers is fired for the reheating of 
water, and two of the boilers are in 
use for the generation of steam. The 
steam boilers besides furnishing steam 
to the radiation also supply steam for 
the operation of circulating and 
vacuum pumps and one fan engine, 
which drives the fan for the induced 
draft system, as this method is used 
in the plant rather than natural draft. 
The fan for induced draft is of the 
Sturtevant make. It is 72 in. in diam- 
eter and is driven at an average of 
^80' R. P. M. bv a 10 H. P. engine, 



having 396 sq. ft. of heating surface 
made up of brass tubes. This heater 
is used in addition to the two hand- 
fired boilers for reheating the circu- 
lation water for the hot-water sys- 
tem. This heater was installed to 
utiHze the exhaust steam from the 
various pumps and stoker and fan en- 
gines. In this manner no exhaust 
steam whatever is wasted. 

Three Marsh vacuum pumps, one 
size 8x12x12 in., and the two each 
5 X 6y2 X 10 in., are installed in the 
pump room and are used for holding 
vacuum on the steam-heating return 




DIAGRAM OF .STEAM AND HOT WATER PIPING FOR BUILD- 
INGS OF NORTHWESTERN UNIVERSITY, EVANSTON, ILL. 



direct connected to it. Coal and ashes 
are handled by a hand car conveyor. 
For the circulation of the hot water 
there are installed two Marsh single- 
cylinder double-acting circulating- 
pumps, size 10x12x12 in., each hav- 
ing a theoretical capacity of 5.87 gals, 
per single stroke. Both pumps are 
ef|uipped with Hill pump valves to re- 
duce slippage to a minimum. These 
pumps are equipped with modern rev- 
olution counters so that an accurate 
record of the water pumped may be 
kept. There is one large closed heater 



lines and for handling the condensa- 
tion from this system. 

The hot-water system is equipped 
with a complete set of recording ther- 
mometers which show temperatures of 

tgoing and return water and out- 
side temperature. In addition to the 
recording instruments there are reg- 
ular thermometers on the heater and 
on the return line. 



STEAM HEATING SYSTEM. 

The steam-heating system consists 
principally of direct radiation supple- 
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mented with indirect in three of the 
larger buildings. The indirect radia- 
tion is for ventilating purposes, there 
being sufficient direct radiation in- 
stalled for heating only. Steam is 
generated in the boilers at a pressure 
of 80 lbs., and is reduced in the pow- 
er plant to 40 lbs., at which pressure 
it is distributed to the various build- 
ings, twelve in number. One to 5 lbs. 
pressure is carried in the direct radia- 
tion and blast coils as weather condi- 
tions require, and it is maintained by 
jiroper size reducing valves located in 
each individual building. Belvac ther- 
mofier float-type vacuum traps are ap- 
plied to both direct and indirect ra- 
diation in two of the buildings. Swift 
Engineering Hall and Patton Gym- 
nasium. 

The pumps at power plant maintain 
a vacuum averaging about 10 in., 
which drops 2 to 3 in. at the point 
where the returns leave the most dis- 
stant buildings. The separate return 
lines are connected into two return 
mains which lead back to the power 
plant and are connected through set- 
tling chambers to the vacuum pumps 
in the usual manner. The condensa- 
tion is then delivered by the vacuum 
pumps to a receiving tank from which 
it is delivered by gravity to a feed- 
water heater and from there is taken 
by the boiler feed pump and returned 
to the boilers. 

The buildings on the forced circu- 
lation hot-water system are heated 
with direct radiation only. Tempera- 
tures and volume of circulation are 
regulated from the power plant ac- 
cording to the accompanying tempera- 
ture chart. 

The supply and return mains on the 
hot water system are 7 in. in size to 
a point midway between Emerson 
Street and University Place ; 5 in. 
from this point to the manhole at the 
Music Hall, running 4 in. into Wil- 
lard Hall and 2 in. to Pearson Hall, 
with a 2-in. line to Chapin Hall. These 
lines are run in a special conduit, the 
bottom of which is made of book tile, 
used for drain, covered with concrete. 
The pipes are covered with one thick- 
ness of high-pressure covering and a 
split sewer tile is placed on the top 



HOT WATER TEMPERATURES FOR DIF- 
FERENT OUTSIDE CONDITIONS. 
Outside Ordinary High Wind 

Temp. Flow Return Flow Return 

Degf. F. Deg. F. Deo:. F. Deg. F. Deg. F 

60 115 95 125 100 

50 120 100 130 105 

40 130 105 140 110 

35 135 110 145 115 

30 140 115 150 120 

25 145 120 155 125 

20 152 125 162 130 

^^ 158 130 168 135 

10 165 132 175 137 

^ 173 135 183 140 

181 140 191 145 

—5 190 143 200 148 

—10 200 150 210 155 

— lo 210 155 

and well cemented. Expansion joints 
are placed at regular intervals. The 
expansion of water is taken care of 
by an expansion tank placed in Uni- 
versity Hall. The total amount of 
hot-water radiation at the present 
time is 17,000 sq. ft. 

PIPE SIZES. 

For the steam system the size of 
distributing mains are as follows: 
One 6-in. main for north buildings 
extending this size to a point between 
Swift Engineering Hall and Lunt 
Library through a 6-ft. concrete tun- 
nel and 4 in. from this point to Pat- 
ton Gymnasium in a wood conduit. 
The total load on this north line is 
equivalent to 18 443 sq. ft. of direct 
radiation. In addition this line sup- 
plies heat for a hot-water tank for 
shower baths and the swimming pool, 
which contains 66,000 gals, of water. 
A 5-in. line in a brick tunnel carries 
steam to the south buildings, reducing 
at Science Hall to 3 in. for University 
Hall. The total load on this main is 
equivalent to 18.443 sq. ft. of direct 
radiation. 

Branch lines are taken from these 
mains to individual buildings. The 
return lines are run parallel to the 
feed mains and are 3 in. in size at 
the power house. One of the interest- 
ing features is the fact that the main 
return line at Patton Gymnasium is 
approximately 5 ft. below the high 
part of the tunnel near Swift Engi- 
neering Hall. The expansion of both 
supplv and return mains is taken care 
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of by slip expansion joints securely 
anchored at regular intervals. 

Feed mains in tunnel are covered 
with two thicknesses of 1 in. each of 
sponge felt covering. Return mains 
are covered with one thickness of low- 
pressure covering. Feed mains in the 
conduit are covered with one thickness 
of high-pressure covering, and packed 
together with uncovered return mains 
in oil shavings in a special wood box- 
ing. The north supply man is dripped 
at Swift Engineering Hall, Lunt Lib- 
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rary and Patton Gymnasium back into 
return line through trai)s. The south 
main is drii)i)ed at Fisk Hall and Uni- 
versity Hall in a like manner. 

All direct radiation in the buildings 
heated by steam is controlled by the 
Johnson system of tem])erature con- 
trol, and bypass dampers in fan-ven- 
tilating systems are similarly con- 
trolled. For economical operation it 
was found by experience absolutely 
necessary that this temperature con- 
trol be installed. 

VENTILATION. 

The foregoing pertains almost en- 
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tirely to the heating. Owing to the 
fact that no records are kept on the 
ventilating system, combined with the 
fact that Hmited time has prevented 
making proper tests, very httle will be 
said in regard to this phase of the 
subject. Fisk Hall, Engineering 
Building and Patton Gymnasium are 
the only buildings equipped with a 
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CONDENSATION IN STEAM HEAT- 
ING SYSTEM IN 24 HOURS. 

fan system of ventilation, and this is 
used intermittently as required. Sci- 
ence Hall, University Hall and Lunt 
Library are provided with natural flue 
ventilation, and in all other buildings 
no provision whatever is made for the 
ventilation. 



A system of records pertaining to 
the heating system is kept by the uni- 
versity. It was decided to select five 
days, the average temperature, of 
which would be as close as possible 
to the following: 10° F. below zero,, 
zero, 10° above and 20° and 35° above. 
Readings and calculations cover coal 
burned, amount of condensation, 
temperatures, etc., for these days, all 
arranged on a comparative basis. The 
results are here tabulated. 

All temperatures shown, excepting 
those pertaining to the swimming 
pool, are averages of 24 readings 
taken hourly between 10 A. M. and 10 
A. M. The pump counters, meter and 
coal readings are taken once every 24 
hrs. at 10 A. M. In some instances, 
where no meter readings were to be 
had, as in the cases of steam to the 
swimming pool,, exhaust steam for 
heating feed-water and the condensa- 
tion in mains, it was necessary to cal- 
culate the amount of condensation to 
be charged to each, and this was done 
as accurately as possible from the in- 
formation at hand. The columns re- 
lating to heat, efficiencies and cost are 
the results of calculations based upon 
the actual records. In figuring the 
cost columns no ;account was taken of 
anything but coal burned. All curves 
are based on data taken directly from 
the figures and are submitted only to 
show graphically some of the more 
important items.. 



Ventilation of a Dispensart; 'Building' 

By a. M. Feldman. 



The subject of this paper is the 
ventilation of a new dispensary build- 
ing attached to the Lebanon Hospital, 
Xew York City. Only one story and 
basement have been built, but pro- 
vision has been made for five more 
stories. The first story contains a 
main corridor running- the full length 
of the building, with various clinical 
rooms on both sides. The corridor is 
intended to serve as a waiting room 
for patients, and the number of peo- 

*Read before the American Society of Heat- 
ing and Ventilating Engineers, Detroit, Mich., 
Julyll-12, 1912. 



pie congregating there at one time is 
therefore considerable. The author 
has accordingly concentrated his ef- 
forts on the ventilation of the corri- 
dor. 

The scheme, as will be seen from 
the accompanying plan, is to exhaust 
the air from the corridor. For the 
admission of fresh air all the radia- 
tors in the clinical rooms are arranged 
as direct-indirect radiators, having 
fresh-air inlets through openings in 
walls under the windows, with special 
galvanized iron casings over the radi- 
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ators arranged so that they can be 
lifted to ^et at the radiators for clean- 
ing. Only a few sections of each ra- 
diator are enclosed. To prevent cold 
air by-passing' the radiator, the two 
sections of the radiator next to the 
ends of the casing are made with solid 
legs. 

Doors are provided with louvers in 
the bottom panel. Thus the exhaust- 
ing effect of the system in the corri- 
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DETAIL OP ASPIRATING PIPE CON- 
NECTIONS AND EXHAUST 
AIR REGISTER. 

tempered air by means of the direct- 
indirect radiators. 

To compensate for the heat losses 
from the end windows of the corridor 
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dor is to induce the air flow through 
the lower panels of the doors from 
the rooms which are supplied with 
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and to provide an additional supply 
of fresh air. indirect stacks are pro- 
vided in the basement. These dis- 
charge air through large registers at 
both ends of the corridor. The ducts 
and registers are proportioned so that 
the air is heated not much above 70° 
F. 

Exhaust register boxes under the 
ceiling of the corridor pierce the con- 
crete ceiling and discharge into a 
tightly constructed roof space where 
two 23/2-in. steam mains and a 130 sq. 
ip. circular radiator are provided to 
furnish heat for aspirating purposes. 
Tees are provided on the pipes for 
extending aspirating risers through 
the future vertical ventilating flues 
required when the upper stories are 
built. A typical upper story floor is 
shown to illustrate the idea. 

To make the system fool-proof, no 
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ROOP PLAN AND ELEVATION, SHOWING SYSTEM OP ASPIRATING PIPES 

AND AIR VENTS. 



dampers were installed in the regis- 
ters of the exhaust or on the indirects. 
But to prevent any unnecessary es- 
cape of heat after the dispensary 
closes in the afternoon, one main 
damper was installed in the ventila- 
tor on th^ roof, operated by means of 
a chain from the corridor. The 
damper is made unbalanced so that it 
will always be kept open unless the 
chain is pulled down. The system has 
been in operation the past winter, and 
has proved a success. The air in all 
the rooms and main corridor has been 
described as always sweet. Another 
feature of the installation is that open 
windows in any of the rooms give an 
increased influx of fresh air without 
drafts with perfect circulation, as the 
exhaust pulls the air into the corridor. 



The heating system has also some 
novel features. It is a two-pipe in- 
stallation with a check on the return 
ends and no air valves on the radia- 
tors, but an, air valve is provided at 
the foot of each return riser in the 
basement. The steam circulation has 
proved to be perfect with complete 
air removal and without the nuisance 
of odors from air valves in the rooms. 

High-pressure steam is svipplied 
from the boiler room and reduced at 
the entrance into the dispensary build- 
ing. As the latter is located on a lower 
level than the boiler room the conden- 
sation from the heating system is 
gathered into a non-return trap, which 
discharges into a return trap. The 
latter lifts the water to a return tank 
located in the boiler house and the 
water is then pumped back to boiler. 



Graphic Method of Figxiring Deti'Verjr oj- 

A.ir Through Ducts 

Bv Burt S. Harrison 

Editor's Note. — It ivill be noted that the curves on Chart No. 2 are intended to be 
superimposed on those of Chart No: 1. Our readers may do this by tracing Chart No. 2 
on tracing or other transparent paper. For their convenience, however, we have struck 
off, on strong, thin paper,, a number of copies of Chart No. 2, which will be gladly sent 
to any of our readers on request. 



If air in a plenum chamber be sub- 
jected to a maintained pressure, the 
delivery of air at the end of a duct 
leading from that chamber will be at 
a velocity equivalent to the pressure 
at the end of the duct. This residual 
pressure will be the maintained pres- 
sure in the plenum chamber minus the 
loss by friction in the duct due to the 
veloci'tv of the air at the outlet. 



If, then, a set of curves be plotted 
showing the loss by friction in ducts 
of given size and length for given ve- 
locities (the velocities being on the 
vertical scale and the pressure on the 
horizontal scale or base), and reading 
from left to right ; and another set of 
curves be plotted, representing the ve- 
locities of air delivery due to different 
pressures per square inch (the pres- 
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sures per square inch being plotted on 
the horizontal scale ) and reading from 
right to left, then if the second curve 
be superimposed on the first curve on 
the vertical line representing the in- 
itial pressure of air in the chamber, 
and having the two base lines coinci- 
dent, then the point of crossing of the 
two curves will indicate, when project- 
ed horizontally to the vertical scale at 
the right, the velocity of the air deliv- 
ery from the end of the duct. When 
projected vertically downward to the 
iiorizontal scale at the base, it will in- 



dicate the amount of friction loss 
in ounces per square inch and the 
residual pressure at the end of the 
duct. 

On this basis, the accompanying 
charts are constructed. When drawn 
on tracing cloth or other transparent 
material, the friction losses and veloc- 
ity of deliveries at the end of ducts of 
any size or length within the range of 
the charts can be read directly, with no 
figuring except to get the volume of 
delivery from the velocity and the area 
of the duct. 



Hots) to Keep Central Heating Station *R^ecords 



By H. R. Wetherell. 



Although it was found by a com- 
mittee on station records of the Na- 
tional District Heating Association 
that it would be difficult to establish 
a system of keeping records that 
would be uniformly adapted to any 
type of central station heating plant, 
still the need of at least some uni- 
formity is clearly apparent, in order 
that intelligent comparisons may be 
made of the operation of different 
plants. The committee stated that a 
great many of the smaller companies 
cannot afiford to keep up a detailed 
system of records, while, on the other 
hand, there are a number of the lar- 
ger companies which have a system of 
records established to meet their re- 
quirements and would not be willing 
to change to another system. 

The committee concluded, however, 
that it would be possible to select a 
few forms, such as a report of the 
manufacturing and operating, expense 
per sq. ft. of radiation; also, per 1.000 
lbs. of condensation, and per 1,000 
cu. ft. of space, from which residts 
could be compared. 

As a contril3Ution towards this end, 
the committee, of which H. R. W'eth- 
erell was chairman, presented the sys- 
tem of records used by the Peoria 
(111.) Gas & Electric Co.. which are 
reproduced and described herewith : 

The company in question started 
the system, which it is now keeping, 
ten or twelve years ago. During the 
first year the system was very crude, 



but the company has continually add- 
ed to it each year, until now it feels 
assured it has a very complete sys- 
tem ; however the company is still on 
the lookout for additional forms of 
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FIG. 1 — FORM FOR DAILY STEAM 
REPORT. 

records which may be kept, that would 
improve its system. 

STATION RECORDS. 

Starting with station records; A 
boiler service report is kept which 
gives the number of boilers and the 
time they were put on the line and 
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PEORIA GAS & ELECTRIC CO STEAM HEATING RECORD electric station 
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FIG. 2. — DAILY STATION STEAM REPORT. 



banked. This report also shows all 
repairs made on boilers each day. 

Second, they have the engine ser- 
vice report, which indicates the num- 
ber of hours the various engines and 
pumps were in service. Notations of 
all repairs are made on this report 
also. 

Next they have the daily coal han- 
dling report which shows the num- 
ber of men handling the coal and 
the hours which they work ; the num- 
ber and sizes of cars unloaded and 
the amount of coal in bunkers and pit. 

Fig. 1 shows the daily steam report, 
which indicates the readings every 
hour of the steam flow meter, show- 



ing" the number of pounds of exhaust 
and live steam used. They also have 
a recording V^'enturi meter, showing 
the amount of water used, at all times. 
There is also a recording thermome- 
ter, indicating the temperature of the 
feed water. 

There are charts made by recording 
gauges daily on the boiler pressure, 
vacuum, temperature of feed water, 
and pressure of heating main, just 
before it leaves the station. 

NOVEL RECORDING PRESSURE GAUGE. 

There is also a recording pressure 
gaujje at the extreme end of the line. 
This gauge was developed by an em- 
ployee of the company in question and 
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FIG. 3— FORM FOR STEAM HEATING DATA OF BUILDINGS. 
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is a great help in the operation of 
the steam system. This gauge is con- 
nected by a system of wires and is 
so arranged that a duphcate chart is 
recorded in the superintendent's of- 
fice and also at the plant, identical 
with the one at the end of the line. 
This gauge has greatly simplified the 
operation of the plant. Before the 
gauges were installed, it was impos- 
sible for the engineer to tell just what 



pressure was in the main at the end 
of the line. It was customary at that 
time to go by the previous day's chart, 
which was brought in every morning, 
which, as you all know, is very un- 
satisfactory. With the present sys- 
tem the engineer operates in accor- 
dance with the pressure at the end of 
the line regardless of the pressure 
shown at the plant. 

Fig. 2, is a copy of the daily sta- 
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Total 


cu. ft. 
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Applicant 



APPLICATION FOR STEAM HEAT 



To PEORIA GAS AND ELECTRIC COMPANY 



at No. 



Peoria. 111.,. 



.191. 



I hereby apply for steam heat 
Street 



for 



and in consideration of your laying a steam service pipe into the above premises, up to the inside of the 
building wall, free of cost to me. I hereby aeree to use your steam exclusively for heating such premises for 

years from date, and thereafter until I shall give you 90 days' written notice to discontinue 

the supply and to pay for all steam used, at your regular rates, and as provided bv your rules (the receipt 
of a copy of said rules being hereby acknowledged), as per meter registration of the condensation from 
such steam, it being agreed that you are to receive a minimum amount of $5.00 per month for October, 
November. Oecemhor. .lannary, February. March and April in each year 

I agree to maintain my heating apparatus as required by your rules and regulations governing the supply 
of steam for heating purposes. To allow no changes to be made in mv heating apparatus without a written 
permit from ynu To permit your duly authorized agents to inspect my heating apparatus at anv reasonable 
time, and to give such agents free access to your service pipes, valves and meters on mv premises at all times. 

It is further, understood that I assume any risk of interruption to steam supplv due to accidents or other 
circumstances beyond your control and that vou have the right to discontinue steam supplv to me upon my 
failure to pay bills for steatn as they become due. for my failure to comply with your rules and regulations 
or to protect yourselves from fraud. 

All prior agreemen's are merged in this instrument and no modification hereof is binding unless made in 
writing and accepted by 

This application is nut effective until sigm d hv / A the General Manager or other executive officer 

of the ' 



Accepted 



I prior agreemen's are merged in this instrument and no modification hereof is binding ui 
iiig and accepted by your General Manager y'-~v^ or other executive olficer 
is application is nnt effective until sigm d hy / \ the General Manager or other exe 

e Pcona Gas and Elettnc Company I J) 

)ted I'M Signed 



(ieii. Mgr. 



Applicant for steam heat. 



FIG. 4 — APPLICATION FOR STEAM HEAT (FRONT AND B.A.CK). 
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tion steam report. This is kept up 
every day in the station superintend- 
ent's office. 

DT.STKTBUTIOX SYSTEM. 

\\ c now come to the distribution 
system, and by way of illustration we 
will carry a new customer, who has 
applied for steam, through each step 
of the system, up to the time the 
steam is turned into his building-. 

The customer at the time of mak- 
ing- in(|uiry regarding steam is turned 
over to the steam superintendent, who 
after having- found that a service can 
be run to the customer's premises, 
gives him a general idea of what is 
necessary and informs him at what 
time the building can be measured 
in order that a i)rice can be made. ! 

The superintendent then sends an 
order through to one of his assistants, 
who measures up the building, figures 
the radiation required and gets all of 
the necessary data for laying out the 
system. This information is turned 
in to the superintendent on a form 
shown in Fig. 3. The data shown in 
the heading of this form is kept for 
each room in all buildings connected 
to the mains. 

As soon as the superintendent has 
this information at hand, the customer 
is notified to call at the office, and is 
advised to the cost of heating his 
building. If the cost is satisfactory he 
is asked to sign an application card, 
which is shown in Fig. 4, and in the 
meter rate application. If the cus- 
tomer wishes to sign a flat rate con- 
tract there is also a form for that pur- 
pose. 

Specifications are then drawn uj) 
on the comi)any's printed form and 
turned over to the customer to get 
figures from the heating contractors. 
If the ap])licant is the owner of the 
building, he is asked to sign service 
carfl, which gives the company permis- 
sion to run service pipe into the build- 
ing and through same to the adjoining 
])remise>. If he is not the owner of 
the building, he is requested to get 
the owner to sign the same. Service 
is then run and sketch is made of 
same by foreman on form for that 
l)urpose. 

This sketch is made u]^ in detail 
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showing dimensions from centre to 
centre on fittings, and a list of all 
material used on same is tabulated on 
the back of sheet. Sketch is then 
turned into the superintendent's of- 
fice and information taken off the 
same as to the size, length and square 
feet of heating surface, which infor- 
mation is placed on the data sheet 
from which monthly report is made. 
If the service in question is taken 
oft' of the main, it is plotted on the 
Plot Book. Sheet from Plot Book 



in the customer's building and is found 
O. K. by the company's inspector, a 
steam meter order card is made out 
and turned over to the meter depart- 
ment. 

\Mien meter is set, the necessary in- 
formation as to the size, number, lo- 
cation and index, is placed on the 
card by the man who sets the meter 
and is turned back into the super- 
intendent's office. 

Meter record card is then filed away 
and meter order card sent to the book- 
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FIG. 6 — STEAM METER READINGS. 



is shown in Fig. 5. Sketch is then 
filed in envelope with the number 
of service marked on same. Envel- 
opes are filed in numerical order. 
Sketches of all service extensions are 
filed in their respective envelopes. 

There is also a sheet on which the 
steam order and complaint record is 
kept. This record is for the pur- 
pose of keeping track of all order 
and complaint cards from the time 
they are written, until they are filed 
away in the superintendent's office. 

After the svstem has been installed 



keeper in order that he may get state- 
ment of meter entered on the ledger. 
This card is then returned to the su- 
perintendent's office and filed. Meter 
record card has a record of all times 
that meter has been set and removed, 
and on the back of same a record is 
kept of all tests and repairs made on 
meter. These cards are filed in nu- 
merical order. 

Radiation is now checked and de- 
tailed report made out on form as 
shown in Fig. 3. These forms are 
filed in loose leaf binders and indexed. 
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Permit card is also filled out at this 
time. These cards are filed according- 
to street numbers and show the cus- 
tomer's name, address and consumer's 
number. This card is double faced, 
and on the back of same a record is 



kept of the amount of radiation con- 
nected on each floor of the building, 
both in risers and radiators, together 
with the size of the service valve, 
traps, the date of the last check, etc. 
A consumer's record card is also 
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FIG. 7— FORM FOR SUPERINTENDENT' S MONTHLY REPORT, STKA:M 

DEPARTMENT. 
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FIG S— FORM FOR YEARLY REPORT 

made out at this time. These cards 
show the customer's name and address 
and customer is given a number. Cards 
are filed in numerical order and are 
used for an index to the detail steam 
data books. 

There is a form of meter test card 
on which a record of meter tests are 
made: and also a monthly complaint 
record. This report shows the num- 
ber of complaints each month in com- 
parison with the same months of the 
previous year ; it also shows the cost 
of labor in taking care of complaints. 

Fig. 7 shows the form of the 
monthly steam report. This report 
shows the number of pounds of coal 
used for steam heat for the month 
compared with the same month of the 
previous year, the average pressure 



OF STEAM HEATING DEPARTMENT. 

and temperature and the amount of 
steam metered. Also shows the 
amount of radiation connected. Gives 
a full report of the meters, mains and 
services. A report of this kind is also 
made up for the year. 

The company in addition has its 
monthly and yearly cost reports. It 
also makes out a yearly condensation 
report on which it shows a record of 
each customer's meter for the year. 
The heading of this report is shown in 
Fig. 8. 

Fig. 9 is a blank copy of one of 
the company's monthly cost sheets. 

It was the committee's opinion that 
a form similar to the last figure might 
be adopted by the association, in or- 
der that the members might compare 
their generating and operating costs. 
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MODERN sanitary safeguards 
are becoming well known to 
tile general public. The bubbling 
w^ater faucet is a familiar sight. San- 
itary drinking cups are in wide use. 
The people have been fairly surfeited 
with suggestions and admonitions for 
the care of their health. No reader 
of current literature can longer claim 
that he docs not know the meaning 
of fresh air or the importance of 
maintaining an adequate supply of it 
in his office and home. The danger is 
now rather that constant repetition 
will tend to dull the interest and that 
continual watchfulness will become 
wearisome. The fact is that the best 
of modern safeguards will not be 
permanently accepted until the \mh\\c 
has thoroughly adapted itself to san- 
itary ways of living. 

In the field of ventilation, the work 
has been well commenced by pointing 



out. in plain terms, the dangers of bad 
air. and other sources of menace to 
health. This may well be said to be 
the first period of the nation-wide 
campaign of education in sanitary 
knowledge. We believe we are on the 
threshold of the second step, involving 
the enforcement of sanitary measures 
by men especially chosen for that pur- 
pose. The establishment, for instance, 
of a ventilation inspection bureau in 
connection with the Chicago Board of 
Health is one of the first moves in 
this 'direction. The passage of State 
ventilation laws might be given first 
place, but we are referring here to 
the enforcement,, rather than to the 
enactment, of such laws. 

A proposal lately advanced by a 
committee on heating and ventilation 
of the Canadian Society of Sanitary 
and Heating Engineers is to the ef- 
fect that "an expert heating and venti- 
lating engineer should be made a mem- 
ber of the Provincial Board of Health 
in every Province." This is equiva- 
lent to advocating in this country a 
heating and ventilating engineer for 
every State health board. In this and 
similar ways the people will be obliged 
to take cognizance of the provisions 
that are being established for their 
better health and comfort and. we 
may hope, will eventually become so 
accustomed to them that the third and 
last period may be reached when the 
demand for compulsory ventilation 
will be fulfilled as a matter of course. 
C(jmpulsory ventilation through 
Jpcal inspection and supervision may 
not be the ultimate practice in main- 
taining the fresh air movement, but 
at present it is obviously the most ef- 
fective method that could be devised 
in maintaining the now thoroughly- 
aroused interest of the people in the 
matter of fresh air. 



THE HEATING AND VENTILATING MAGAZINE 



67 



Problems in Pressure Reduction and 
Regulation. 

Quite a large percentage of regulating 
valves installed are giving poor service 
or are expensive to maintain or are worth- 
less, due to one of the four following 
causes: Either thej' arc too large for the 
service required; are installed too near an 
engine ; are installed without a strainer to 
protect the seats against obstruction and 
injury by small particles of scale, cuttings, 
grit and other foreign substance ; or else 
they are of improper design and construc- 
tion. 

The most frequent causes of failure are 
in the order given above. 

Remembering that pressure reduction in 
flowing steam is caused by friction alone, 
and that in order to reduce dry steam of 
100 lbs. pressure to a uniform delivery 
pressure of about 50 lbs. will require a 
velocity of flow past the regulator seats 
of over 50,000 ft. per minute, and that 
the average flow of steam in the pipe to 
an engine is generally between 5,000 
and 6,000 ft. per minute you will quite 
readily see that an actual openin"- in the 
regulator seats equal to about 1-9 the 
area of the pipe wnll be sufficient to sup- 
ply the engine. 

The velocity for a given reduction will 
be just exactly the same, whether a reg- 
ulator the full size of the pipe, or a smaller 
one is installed ; but if the full size regula- 
tor is put in anywhere close to the engine, 
the small amount of lift from its seat will 
cause it to hammer the seat, or open and 
close violently with each cut-off or 
stroke of the engine. 

If the full size regulator is installed far 
enough away from the engine to prevent 
effects from pulsation as stated above, then 
the slight opening of seats will cause ex- 
cessive wire drawing and will quickly 
wear away the regulator seats from flow 
and obstrviction. 

PERFORMANCE D.ATA. 

Under the conditions of pressure as 
stated, a regulator of about one-fourth the 
capacity of pipe to the engine, and located 
a considerable distance away, or also a re- 
ceiver installed between the regulator and 
engine would give best service, and last the 
longest. 

Under very high boiler pressure, or with 
superheated steam, the proportioned size of 
regulator to pipe which it is to supply 
should be smaller than one-fourth capacity 
just stated. 

In average installations of reducing and 
regulating valves for steam heating, and 
kindred service, with boiler pressures of 80 
to 100 lbs. or more, reducing to delivery 
pressure of to 10 lbs. the steam flows 
past the regulator seats at a much greater 
velocity than for engine installations, vel- 
ocities in heating service being quite often 
as high as 75,000 to 80,000 ft. per minute, 
especially on very dry or superheated 
steam. 



For an average modern heating instal- 
lation, requiring a 6 in. reduced pressure 
main and carrying a pressure of 2 to 3 lbs. 
reducing from a boiler pressure of 100 lbs. 
or more, a reducing and regulating valve 
of proper construction having a single seat 
opening of lJ4-in. to Ij^-in. diameter is of 
ample size and would give good and last- 
ing service. A double seat regulator of the 
same size, or a single seat regulator of 
twi -p the diameter, or ZVz to 3-in. diam- 
eter, would open so slightly under normal 
service conditions, that the seats would be 
very much subject to obstruction and in- 
jury by scale, cuttings, and other foreign 
substances which are nearh- always present 
in pipe lines and fittings ; and, in addition, 
the larger seat regulator would be subject 
to excessive wire drawing action on the 
seats and will quicklv wear out. 

With proper construction of reducing and 
regulating valves, there is no difficulty in 
reducing from the highest possible boiler 
pressure, with a single reduction to any 
delivery pressure required, even down to 
atmospheric pressure, or 2 or 3 lbs. below, 
provided the proper size of reducing and 
regulating valve is used, and that it is pro- 
tected by a proper form of strainer — A. IV. 
Cash, before the Illinois State Association, 
N. A. S. E., May 23, 1912. 



A Method of Promoting Export Trade. 

A plan for putting American Manu- 
facturers of engineering supplies in touch 
with foreign buyers is being worked 
out on an extensive scale by the Com- 
mercial Bureau Co., 50 Church St., New 
York. This company has, for many 
years, maintained a manufacturers* 
library at its headquarters in New York, 
in which the manufacturers' catalogues 
were filed and sub-indexed for reference 
and which contained practically every 
trade journal in the country, the use 
of the library being free to manufac- 
turers and buyers, both local and those 
visiting New York. 

The company has been permitted by 
the State department to undertake the 
same service for American manufactur- 
ers in all lines of industry, by distribut- 
ing its carefully-briefed sets of card cata- 
logues to the American consuls all over 
the world. This work is now being un- 
dertaken by the company's Foreign 
Commercial Bureau. In addition to 
sending out the original card catalogues, 
the bureau will send each month to the 
consular offices the new cards received 
from its sul:)scribers. To place in the 
hands of the buyers the actual catalogue, 
branch offices of the bureau will be 
established in the principal cities of 
South America. Africa, Asia and Aus- 
tralia. The bureau estimates that, upon 
the completion of its .system, it will be 
in a position to place the American 
manufacturer in direct touch with at 
least 10,000 buyers from all parts of the 
w^orld. 
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The Manufacturers' Standard for 
Flanged Fittings and Flanges. 

The principle features of the "Man- 
ufacturers' 1912 Schedule" of Standard 
Weight and Extra Heavy Flanged Fit- 
tings and Flanges, as well as the main 
points of difiference between this sche- 
dule and the "1912 United States 
Standard" schedule, are contained in a 
statement issued by the Committee of 
Manufacturers on Standardization of Fit- 
tings and Values. It will be recalled that 
the manufacturers adopted their sche- 
dule July 10 last, to go into effect Oct. 
1, 1912. Their statement is given here- 
with: 

^The standard recently adopted jointly 
by the National Association of Master 
Steam and Hot Water Fitters and the 
American Society of Mechanical Engi- 
neers and known as the "1912 United 
States Standard," is the outgrowth of 
an effort on the part of the two societies 
to establish a universal standard for 
flanged fittings and flanges for working 
steam pressures in ordinary use at the 
present time. 

Without question, a universal standard 
is necessary and highly desirable, but 
any standard to be commercially suc- 
cessful must be designed to bring about 
the desired uniformity with the mini- 
mum inconvenience and expense, both to 
the consumers and to the manufacturers. 
Before the "1912 United States 
.Standard" was adopted by the two so- 
cieties mentioned, there existed among 
the majority of manufacturers in the 
United States, a generally accepted 
standard for flanged fittings and flanges. 
Most of the large flanged fittings manu- 
facturers in this country had the en- 
tire pattern equipment necessary to build 
this line of goods and many had list 
prices and dimensions published for gen- 
eral distribution to the trade; in fact, 
these dimensions have been published in 
Kent's pocket book. 8th edition. 

After having thoroughly investigated 
the conditions which induced the two 
societies to adopt the "1912 United 
States Standard," the manufacturers of 
flanged fittings and flanges throughout 
the country realized that certain changes 
in the generally accepted standard were 
desirable. The tendency of modern en- 
gineers to use higher steam working 
pressures than was their practice some 
years ago has demonstrated the neces- 
sity for an increase in the strength of 
extra heavy end flange bolting in the 
larger sizes. In drafting the "1912 
United States Standard," the American 
Society of Mechanical Engineers pro- 
vided an increase in the bolting of large 
extra heavy flanges; but this increase 
seems out of proportion with the neces- 
sities of steam engineering practice. The 
manufacturers have, therefore, adopted 
a happy medium and have increased the 
bolting on these extra h»avy flanges. 



but have been more practical in this in- 
crease than the "1912 United States 
Standard." 

So far as the strength of the fittings 
themselves, not considering the bolting, 
is concerned, the "1912 United States 
Standard" has no advantage whatever 
over the Manufacturers' Standard. 

While ^^ the "1912 United States 
Standard" provides larger center-to-face 
dimensions on many straight sizes, this 
change was not brought about by any 
attempt to better the fittings, but was 
an average of several published sets of 
dimensions which, in many cases, were 
out of date and did not correspond with 
the goods being made by the respective 
manufacturers. 

T 1 ■ 
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1912 U S Standard Manufacturers Standard 

^'°?Fi^r^J^2*^' <*F REDUCING FITTINGS 

AS MADE IN ACCORDANCE WITH 

MANUFACTURERS' AND U S. 

STANDARD SCHEDULE. 

This change alone would require a 
large expenditure for patterns and shop 
equipment, without a commensurate ad- 
vantage to the consumers. 

The increase in bolting in the "Manu- 
facturers" Standard" compares very fav- 
orably with the table of dimensions on 
'.A. Standard for High Pressure Steam 
Lines," issued by the Society of German 
Engineers in 1900; also the report is- 
sued by the Engineering Standards Com- 
mittee on British Standard Tables of 
Pipe Flanges. 

While the "1912 United States 
Standard" provides much heavier bolt- 
ing on the very large extra heavy 
flanges, this excessive increase does not 
seem necessary, as the "Manufacturers' 
Standard" bolting is just as strong as 
the "1912 United States Standard" on 
the sizes which include the great major- 
ity of pipe lines; namely, the 10-inch 
size and smaller. 

The "Manufacturers' Standard" is 
much more economical for the con- 
sumer of the future, in avoiding mis- 
takes when making changes and addi- 
tions to his plant, as no change is made 
111, the center-to-face dimensions from 
t«e_ present "Manufacturers' Standard." 
This standard is also economical for the 
manufacturer, as he can use his present 
equipment, which, to a large extent, is 
made up in very substantial fashion and 
cannot be changed without involving a 
very high expenditure. 

Furthermore, the "1912 United States 
Standard" will naturally create a great 
deal of confusion to the consumer, job- 
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ber and manufacturer alike, as it would 
necessitate carrying two stocks of fit- 
tings for several years or until the new- 
standard is fully in effect. The "Manu- 
facturers' Standard" will not cause this 
difficulty. 

The "Manufacturers' Standard" for 
reducing fittings is a much better design 
than the "1912 United States Standard," 
as the fittings are more in proportion 
with the straight sizes. The "1912 
United States Standard" has the same 
dimensions on the run of reducing fit- 
tings as the straight sizes, regardless of 
reduction. It will be readily seen that 
the proportions of a reducing fitting 
will not be in harmony with those of 
a straight fitting. This is illustrated by 
the cut which shows a fitting drawn to 
the same scale, using the "Manufactur- 
ers' Standard" and the "1912 United 
States Standard." 

To sum up the situation, it is quite 
apparent that the "Manufacturers' 
Standard" has all the merits of the "1912 
United States Standard" without the 
disadvantages. While the opinions of 
some engineers may be in favor of heav- 
ier bolting on the larger extra heavy 
flanges, it does not seem consistent nor 
necessary with present steam engineer- 
ing practice. 

It would seem apparent that the ex- 
cessively large bolt diameters specified 
in the "1912 United States Standard" 
for the larger flanges are much too cum- 
bersome and inconvenient from the 
steam fitters' standpoint, while the bolt 
sizes specified in the "Manufacturers' 
Standard" are more in accordance with 
general practice. In a standard of this 
nature convenience as well as strength 
should be a governing factor. 

We feel confident that the public at 
large will express their preference for 
the "Manufacturers' Standard." and 
while the manufacturers may be accused 
of not taking an interest in the "1912 
United States Standard" from its in- 
ception, their recent action in adopting 
a universal standard which is fully in 
accord with the requirements of the en- 
gineering trade, will demonstrate that 
they are acting with absolute sincerity 
and with a fair-minded attitude towards 
all interests involved. 



Depreciation in Underground Steam 

Mains. 

An instance of the efficiency of well- 
constructed underground steam mains 
was given by William Jennifigs before 
the National District Heating Associa- 
tion in describing the experience of the 
Harrisburg (Pa.) Steam Heat & Power 
Co. He stated that while the original 
method of construction permitted of a 
very low charge of between 3% and 
4% for depreciation of underground sys- 
tems, these figures could be lowered by 
20% in the case of systems put in dur- 



ing the past five years, built with better 
underdraining, better insulation and bet- 
ter designed expansion devices. 

The Harrisburg plant, he stated, was 
installed in 1887, the underground work 
being placed in a gravel and loam sand 
soil, having one line of the pipe placed 
in the center of the ditch, underneath 
the steam main. The wood log was 
bored out of the solid log, male and 
female ends, rolled in tar, laid without 
paper over the joints. Bar iron straps 
were carried along the entire line for 
anchoring. 

Good charcoal iron "line pipe" for 
steam mains was used, and expansion 
and contraction provided for by means 
of expansion devices known as variators. 
The service pipes were taken out of the 
bottom of mains on the original installa- 
tion, but changed later. The plant has 
been in successful operation ever since. 
In 1907, owing to increase of busi- 
ness, principally on a street that had 
developed beyond the expectation of 
any one, and by the excessive pressure 
necessary on the street mains, it was 
decided to enlarge part of the under- 
ground system by taking up the smaller 
main and re-laying with a larger one. 

The old line was laid in a loam and 
soil. It was found that the wood pipe 
casing, while charred on the inside to 
a possible depth of an inch was solid 
and, except where a water pipe or sewer 
had leaked on it, was in a good state 
of preservation, except where the ends 
were exposed in the brick work at the 
variators. The iron pipe had no leaks 
and showed bright and clean, the only 
sign of wear being a slight depression 
on the bottom side of the pipe, which 
however was negligible in considering 
the further life of the pipe. 

The same conditions were observed 
in later changes, the last being in the 
summer of 1911. Part of this last opera- 
tion was in gravel, and here the wood 
pipe was in most excellent condition. 
The company still has 12,650 ft. of the 
original installation, including the varia- 
tors; and while the line of pipe may be 
more easily followed when the snow is 
over it than the later installation, yet 
the company does not find the deprecia- 
tion in efficiency enough to warrant 
changing the old for the new. 

The greatest trouble from leaks ex- 
perienced in the last five years has been 
the leaking of service pipes; the com- 
panj' has not had more than five or six 
leaks in the steam mains proper. On 
account of the sulphur in the feed water 
there has been considerable action of 
(static) electricity in the system, from 
which trouble was expected, but at this 
writing there has been no evidence of 
any. The drain tile in the gravel soil 
was found to be open clear, and in the 
loam soil some little of the tile was 
closed entirely and others partly so. In 
all of the later installations care has 
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been taken to surround the drain tile 
with adequate porous material so that 
perfect drainage is assured. 

This experience has been confirmed 
by other plants in the vicinity and by 
■careful investigation made by interested 
parties. 

Of course, there is always the possi- 
bility of an increase in the business to 
such an extent that the mains installed 
may become too small for economical 
operation, and in order to take care of 
this feature, a charge of from 4% to 
5% of the cost of the underground sys- 
tem would be sufficient for the item of 
depreciation and re])lacement. 



Legal Decisions 



Provision for Notice of Defects to Surety 
Company — Construction. 

A heating company sued a surety com- 
pany on its boiid to insure the perform- 
ance of a contract entered into by another 
party and the heating compan\-, whereby 
said party agreed to install the Schott hy- 
dro-vacuum system in the plaintiiT's heat- 
ing plant. The consideration for the work, 
as provided by the contract, was $4,500. 
to be paid in installments as the work 
progressed, as follows: $1,850 when pipes. 
etc., were on the ground; $1,400 when the 
pump was on the ground ; $400 when con- 
necting chamber was on the ground ; $400 
when the work was "erected complete, 
ready to start" ; $450 as soon as it was 
placed in operation and found to be oper- 
ating successfully. The plaintiff's petition 
alleged that the contractor entered on the 
performance of the contract and endeav- 
ored to install the system in connection 
with plaintiff's power plant, and erected 
it and tried to operate it ; but after its 
erection the system failed to work. It 
also alleged that "plaintifif has made all 
the payments of money to said contractor 
as stipulated in the contract." It was held 
that the complaint must be taken to aver 
that all the payments provided for in the 
contract were made by the plaintifif ex- 
cept the last one. which was not due until 
after the system should have been suc- 
cessfully operated, as guaranteed. 

The system was a complicated one, and 
the contract guaranteed that all the steam 
taken from the city light plant, for use 
in connection with the heating system, 
would be taken away without back" pres- 
sure on the engines of the light plant, and 
would create a partial vacuum at the light 
plant, except at a particular time, when 
the commercial and street lighting loads 
overlapped, i.e., "the peak"; the peak sup- 
posedly being of from 15 tO'60 minutes' 
duration. 

The contract further guaranteed an in- 
crease of 50 per cent, in present pumping 
capacity, and provided that title to the 



device should not pass to the plaintiff un- 
til the plant should have been fully paid 
for. The surety bond provided for notice 
to the surety, within 24 hours, of any act, 
omission, or default on the part of the 
contractor, which might involve a claim 
or loss. In construing this provision it 
was said by the court that it might have 
been believed by both the contractor and 
the plaintiff that, when the latter discov- 
ered the defect in the device, it could have 
been remedied by adjustment of the parts 
or otherwise; and it was held that the 
provision did not require notice on the 
plaintiff' learning of a defect, but only on 
the discovery that the defect possibly could 
not be remedied by the contractor. Judg- 
ment for the plaintiff was affirmed.— Illi- 
nois Surety Co. v. Frankfort Heating Co., 
Illinois Supreme Court. 

-♦ 

Proposed Method of Testing Radiator 

Steam Traps. 

In an effort to develop a standard 
method of testing i-adiator steam traps 
for return line vacuum heating systems, 
the committee on tests of The American 
Society of Heating and Ventilating En- 
gineers has submited some suggestions 
on which the comments of those inter- 
ested are desired. The chairman of the 
committee is James A. Donnelly, 132 
Massau St.. New York. The suggestions 
ot the committee are as follows: 

1. The appliance should be tested 
upon several radiators at the same time 
in order that a fair average may be se- 
cured. 

2. They should be connected to the 
return line and vacuum pump in the or- 
dmary manner; the total amount of sur- 




Per Cent Kaefiaf/rrijSi/riirce 
Per Certf- Sfecrm 



IS 



^ VACUUM HEATING CHART. 

face in the return line to be about 10 
per cent, of that in the radiator under 
test. 

3. Several tests should be made with 
the pressure varying about as it might 
bt? expected to in ordinary practice, from 
atmospheric or slightly below to about 
5 tbs. gauge. 

4. The vacuum pump to be run at 
such a rate of speed that it will have 
about the capacity as in ordinary use. or 
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ten times the displacement of the water 
handled. 

With this arrangement the committee 
believes that the efficiency of different 
devices under test may then be observed 
by the amount of condensation collected 
and by the amounts of vacuum main- 
tained upon the return line. Those de- 
vices passing the least steam will give 
the lowest absolute pressure. If the 
temperature of the water and steam 



leaving the radiators is noted, the per- 
centage of steam may be easily deter- 
mined. 

Accompanying the suggestions is a 
chart, illustrated herewith, showing the 
vacuum which may be maintained with 
varying percentages of return surface 
(or, perhaps more accurately speaking, 
radiating effect) : also the per cent, of 
steam passed and condensed in the re- 
turns when a pressure lower than the 



TESTS OF RADIATOR STEAM TRAPS AND VACUUM RETURNS 

Square feet of radiation in the returns necessary to cool the water of 
condensation, or, inversely, the maximum degree of vacuum that can be carried 



without the use of jet water. The automatic valves 
the passage of steam and the water of condensation 
10° cooler than the steam from which it is formed, 
radiators at 30 lbs. of condensation per hour. 

Temp, 
condens 
ation. 

202 

202 

202 

202 



are presumed to prevent 

is figured at a temperature 

Figured on a 100-sq. ft. 



Temp, 
vacuum. 
192.23 
179.03 
161.42 
UZj7 
Per cent, of steam passed when less than the maximum degree of vacuum is 
maintained by 109r of surface in the return piping. 



\'acuum 


Temp. 


inches. 


steam. 


10 


212 


IS 


212 


20 


212 


25 


212 



Diff. 

30 lbs. 

293.1 

689.1 

1217.4 

2046.9 



Divided by 
transmission 
per ^q. ft. 

250 

218 

175 

110 



Square 
feet. 

1.2 

3.16 

6.97 
18.6 



\'acuum 


B.T.U. from 


Inches. 


10 sq.ft. 


5 


2780 (add) 


10 


2500 


15 


2180 


20 


1750 



B.T.U. 

from 
the steam. 
2810 
2206.9 
1490.9 

532.6 



Divide by 

970 B.T.U. X 

30 equals 

per cent, steam. 

9.65 

7.6 

5.12 

1.83 



Less B.T.U. 
from water 
30 
293.1 
689.1 
1217.4 
Per cent, of steam passed when less than the maxim,um degree of vacuum is 
maintained by 7^9f of surface in the return piping. 

Divide by 
B.T.U. 970 B.T.U. x 

Less B.T.U. from 30 equals 

from water. the steam, per cent, steam. 

30 2115 7.27 

293.1 1581.9 5.43 

689.1 945.9 3.25 

e maximum degree of vacuum 



Vacuum 
Inches. 
5 

10 
15 



B.T.U. from 
10 sq. ft. 
2085 (add) 
1875 
1635 



IS 



Per cent, of steam passed when less than 
maintained by 5% of surface in the return 



B.T.U. from 
10 sq. ft. 
1390 (add) 
1250 
1090 



Vacuum 
Inches. 
5 

10 

15 

Per cent, of steam passed when less than 
is maintained by 2^49''^ of surface in the return 



Less B.T.U. 
from water 
30 

293.1 

689.1 



B.T.U. 
from 
the steam 
1420 
956.9 
400.9 
the maximum 
piping. 



Divide by 
970 B.T.U. >< 
30 equals 
per cent, steam. 
4.9 
3.29 
1.38 
degree of vacuum 



Vacuum B.T.U. from 

Inches. 10 sq. ft. 

5 695 (add) 

10 625 

Per cent, of steam condensed 



Less B.T.U. 
from water 
30 
293.1 
by ZS7f of jet 



Vacuum Temp. 

Inches. vacuum. 

5 202.92 

10 192.23 

15 179.03 

20 161.42 

25 U^.77 



Minus SO 
equals B.T.U 
152.92 
142.23 
129.03 
111.42 
33.77 



B.T.U. 
from 
the steam 
725 
321.9 ^ 
water at 50° F. 



B.T.U. by 

7.5 lbs. 

1146.9 

1072 

967.7 

835.7 

628.3 



Divide by 
970 B.T.U. X 
30 equals 
per cent, steam. 
2.49 
1.1 

Divide by 

970 B.T.U. X 

30 equals 

per cent, steam. 

3.94 

3.69 

3.38 

2.88 

2.17 
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maximum vacuum is maintained; also 
the percentage of steam condensed when 
jet water is used. These figures are 
based on the assumption that the water 
of condensation is about 10° cooler than 
the steam from which it is condensed 
in cast-iron radiators, as observed by 
the society's committee on tests last 
winter. 



Canadian Society of Sanitary and Heat- 
ing Engineers. 

A feature of the seventeenth annual 
convention of the Canadian Society of 
Sanitary and Heating Engineers, held at 
Calgary, July 18, was the report of the 
association's heating and ventilating 
committee which included a proposed 
form for a uniform contract. Another 
matter recommended by the committee 
was the adoption of a standard formula 
for figuring heating work. "While it is 
practically impossible," continued the 
report, "to devise any formula that will 
meet with absolute acceptance all over 
the Dominion, still we think it is pos- 
sible by getting together and working 
with the object of getting something 
good, to evolve a system of figuring 
radiation, etc., which will meet with 
favor in all quarters, and, allowing for 
a reasonable amount of common sense 
to meet anv very exceptional condition, 
will help in bringing heating down to a 
scientific basis. 

"One of the matters that brought this 
matter of a uniform method of estimat- 
ing radiation home to us very strongly, 
was something that practically every 
community has to contend with, and 
that is the coming in to your own par- 
ticular town of an outsider, who, not 
being conversant with local conditions 
in the way of temperature, dampness, 
high winds, or other causes of raising 
your standard of figuring above the ordi- 
nary accepted rule, figures according to 
the standard that applies to his own 
place of business, and generally gets 
below you through having less radiation. 

"He secures the contract, and should 
at a later period his system fail to give 
satisfaction, he is not in town to stand 
the blame, and the whole odium rests on 
the local firms. 

"This is a great question, and one that 
your committee does not feel themselves 
competent to handle without further 
advice, so we place the suggestion be- 
fore the association to assist us to see 
some w^ay out of this difficulty. 

"A good basis for such a uniform sys- 
tem of figuring would be that of a tem- 
perature grading, allowing each district 
a margin to work on, based on the aver- 
age temperature in that particular sec- 
tion." 

These propositions were endorsed by 
the resolutions committee. 



HEATING EXGINEERS FOR LOCAL BOARDS AND 
PROVIXCLAL HEALTH BOARDS. 

Another proposition, brought before 
the convention by A. C. Waltz, was that 
an organized effort be made to secure 
the appointment of at least one or more 
heating engineers on every school board 
throughout the Dominion. 

"The average school board," he stated, 
"has no conception whatever of the ne- 
cessities of furnishing pure air to a room 
packed full of children, and the archi- 
tect employed to provide a proper sys- 
tem very often knows no more than 
the school board as to what the re- 
quirements are to properly ventilate a 
school room. 

"Every building constitutes a problem 
within itself, and can only be solved suc- 
cessfully by those who possess a know- 
ledge of the principle that must be ap- 
plied and the mechanical skill and ex- 
perience necessary for a practical appli- 
cation of the work to be done. 

"We can, therefore, look for no im- 
provement in our unhealthy school 
rooms and public places until we elect or 
appoint a fair representation of men on 
our boards that have a thorough knowl- 
edge and experience to devise a practical 
system for not only the building to be 
erected, but to also remodel and place 
very school room in the Dominion pure. 

"An expert ventilating and heating en- 
gineer should be made a member of the 
Provincial Board of Health in every 
Province. The plans of a heating and 
ventilating, as well as sanitary system 
of all public and private schools should 
be approved by the Provincial board of 
health before the building is erected. A 
standard of purity should be fixed, and 
a rigid enforcement of the standard 
maintained." 

The following officers were elected for 
the ensuing year: President, E. J. 
Young, Calgary; vice-president. H. Ma- 
honey, Guelph; secretary-treasurer, J. 
Marr, Calgary; chairman of heating and 
ventilating committee, J. Watson. Mont- 
real. 

_ It was voted to hold the 1913 conven- 
tion in Montreal. 



To Reorganize Federal Furnace League. 

In accordance with a call issued by 
Dr. William F. Colbert, secretary and 
engineer of the Federal Furnace 
League, a special meeting of furnace 
manufacturers is being held in Chicago 
for the purpose of effecting a reorgani- 
zation of the Federal Furnace League. 
The call stated that the meeting would 
be held at the Auditorium Hotel. Chi- 
cago, Monday, September 9. at 10 A. M. 
It. is proposed to have the membership 
include, as heretofore, manufacturers of 
warm air furnaces and furnace supplies, 
and to attract the interest, through a 
reorganization, of many firms not here- 
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tofore identified with the league. It is 
thought that in this way the financial 
resources of the association can be made 
sufficiently large to carry out the orig- 
inal purposes of the league. 

The objects of the new organization 
are thus enumerated, although they are 
offered only as suggestions: 

To encourage the adoption of suitable 
standards for the rating of furnaces and 
suitable standards for the various meth- 
ods of installation. 

To combat legislation adverse to fur- 
nace heating. 

To secure satisfactory adjustment of 
freight rates and claims. 

To supplement and strengthen the 
work of the various district associations. 

To act as the agent of manufacturers 
of furnaces and furnace supplies in pro- 
curing the publicity necessary to inforni 
the public, architects, and builders of 
the practical and sanitary advantages of 
warm air furnace heating. 

To act as the agent of manufacturers 
of furnaces and furnace supplies in any 
line of co-operative effort the members 
may authorize. 



National Association of Master Plumbers. 

Among the resolutions adopted at the 
recent annual convention of the Na- 
tional Association of Master Plumbers at 
Salt Lake City, Utah, was one regard- 
ing the separation of plumbing and heat- 
ing contracts from other specifications 
in Government work. The resolutions 
committee recommended that the presi- 
dent and secretary of each local associa- 
tion communicate with their respective 
Congressmen asking them to use their 
influence with the supervising architect 
and the constructing quartermasters of 
the army and navy departments with a 
view of bringing about such separation 
of contracts. The resolution was adopted 
by the convention. 

Another resolution proposing a spe- 
cial committee to meet with a similar 
committee of the National Association 
of Master Steam and Hot Water Fitters 
for the discussion of matters of mutual 
interest was referred to the incoming 
executive board. 

The retiring president. Alfred C. Ey- 
non. proposed in his address that the 
association establish a trust or surplus 
treasury fund of $100,000, to be raised by 
a per capita assessment of $12. payable 
in yearly installments of $4 each._ This 
proposition was deemed of such impor- 
tance by the resolutions committee that 
it recommended the appointment of a 
special committee of five to develop a 
plan for raising this money, such plan 
to be submitted to all State and local 
associations at least 60_ days prior to 
the next annual convention. 

In the matter of settling disputed 



claims with manufacturers and supply 
houses. President Eynon recommended 
that the supply associations be asked to 
appoint a committee of three, looking to 
the establishment of an arbitration com- 
mittee to consider questions of disputed 
claims. "I realize," he said, "that such 
a committee would have many com- 
plaints that would be without merit and 
I would guard against this by suggest- 
ing that the committee on arbitration 
promulgate rules under which complaints 
should be received, as well as the kind 
of complaints, and to further provide in 
the rules that the losing party pay the 
cost of arbitration." The president's 
recommendations on this subject were 
adopted by the convention. 

President Eynon also cited as the 
"three unnatural conditions that must 
be resisted sooner or later," the general 
contractor, the mail-order plan of sell- 
ings goods and the irregular method pur- 
sued by some manufacturers and whole- 
sale merchants to dispose of their prod- 
uct contrary to rules accepted as fair, 
equitable and honorable in commercial 
trading. 

Philadelphia was chosen as the con- 
vention city of the association in 1913. 

The newly-elected officers are as fol- 
lows: President, Frank J. Fee. New 
York; vice-president, Chris. Irving. Den- 
ver. Colo.; treasurer, William McCoach, 
Philadelphia; for secretary the new 
president appointed Charles Murphj". 
New York. 



Contractors Form Mutual Liability 
Insurance Company. 

At the recent annual convention of 
the master plumbers, President Alfred 
C. Enyon described the formation and 
operation of the new mutual liability in- 
surance company by the master plumb- 
ers of Milwaukee, for the purpose of 
mutually insuring each other against 
the liability for compensation to em- 
ployees for their disablement or death 
by accident. In its essential features the 
scheme followed in Milwaukee would 
serve as a pattern for similar organiza- 
tions in other trades and in other States 
having employers' liability laws. 

The organization is known as the 
Master Plumbers' Limited Mutual Lia- 
bility Insurance Company of Milwaukee. 
Only master plumbers affiliated with the 
Milwaukee Master Plumbers' Associa- 
tion are eligible to membership. The plan 
is to charge 1 per cent, premium on the 
estimated amount of business and. to 
reimburse himself, each member charges 
an additional 1 per cent, on all work 
performed, thus making the premium 
part of the "overhead expenses." This 
step was taken largely on account of the 
excessive premiums of the regular lia- 
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bility insurance companies since the 
Wisconsin Workmen' s Compensation 
Act went into effect. It is stated that 
over two-thirds of the membership of 
the Milwaukee association are policy- 
holders. 

The policy is of the standard form and 
insure the holder "against loss and ex- 
penses resulting from claims made upon 
the assured" (the master plumber) "for 
damages on account of bodily injuries, 
including death, suffered through an ac- 
cident occurring during the term of this 
policy' by any emploj^ee or employees of 
the assured, or bj' any person or persons 
not employed by the assured, m and 
during the work of general plumbing, 
steam and gas-fitting, and all work per- 
taining thereto, including the use of one 
or more teams or vehicles in the busi- 
ness of the assured (the word 'vehicles' 
to include automobiles when used for 
delivery purposes and in connection 
with said business)." 

The compan3''s payment for an acci- 
dent resulting in injuries to, or death 
of. one employee is limited to $3,000; 
and the company's total liability of an 
accident resulting in injuries to, or death 
of, several employees is $6,000. The 
company's liability for injuries or death 
of one person not employed bj^ the mas- 
ter plumber is limited to $5,000, and the 
cost of injury or death of two or more 
persons not employed by the master 
plumber is limited to $10,000. 
♦ 

Building Costs for a Modern Skyscraper. 

The following building costs for a 
modern first-class office building are con- 
tained in a paper read by J. A. Stroivss. 
of Knox. Strouss & Bragdon, Pittsburg, 
before the Manufacturers' and Contrac- 
tors' Club, of Pittsburg. The total cost 
of the building, as will be seen, was 
$1,270,421. divided as follows: 

Wreckintr $ 4,158 .?>2, 

Excavating 47.990 3.79 

Shoring 34.876 2.74 

Steel work 156.563 12.33 

-Stone, cement and concrete 95,525 7.52 

Fireproofing 38.865 3.07 

Brick work 56,222 4.44 

Plastering 39,560 3.11 

Painting 20.335 1.60 

Mill work 86.100 6.77 

Carpenter work 117.000 9.22 

Terracotta 40,000 3.15 

Heating 75.3,30 5.93 

Elevators 106.200 8.36 

Electric work 40.500 3.17 

Sheet metal . . . . ; 21.840 1.72 

Plumbing 51.520 4.06 

Waterproofing 9.500 Jh 

Metal lathing 9,100 .71 

Ornamental iron 75.900 5.98 

Tile and marlile .... . 90.000 7.109 

Weatherstripoing 1.025 .08 

Vaults 24.750 1.94 

Hardware 1.500 .12 

\'acuum sj'stems 5,000 .36 



Mail chute 2,250 .18 

Revolving doors, etc 5.700 .45 

Steel lockers 8,335 .66 

Refrigerating machinery . . 3,827 .30 

Roofing 950 .07 



$1,270,521 100.00 

"The list is interesting," comments the 
author, "as shedding light on the ques- 
tion as to whether a mason or a carpen- 
ter is a logical man for a general con- 
tractor on work of this type, as it is 
generally considered by most of us that 
the trade having the largest interest in 
the proposed structure is in the best 
shape to take the general contract. 

"It is also of interest as showing one 
of the reasons for the elimination of the 
general contractor and the subletting of 
work direct by the owner through the 
architect. 

"The writer will confess to being 
astonished at the cost of the equipment, 
as most of us would hardly consider it 
true that almost one-fourth of the total 
cost of the building goes into the various 
auxiliary devices which are now con- 
sidered necessary to make an office 
l3uilding habitable." 



Refrigeration for Apartment Houses. 

A method used for supplying refrigera- 
tion in an apartment from a central plant 
in the basement is illustrated in the ac- 
companying drawing of a typical installa- 
tion. It will be noted that four apartment 
house refrigerators are located directly 
above each other on the four floors, these 
boxes being cooled by the circulation of 
cold brine. This brine is taken from the 
tank which is located in the baseipent, by 
means of a circulating pump and circu- 
lated through risers to the different boxes 
on the floors above, each box having sep- 
arate connections with regulating valves, 
so that the same can be cut in and out of 
service, the brine after passing through the 
coils returning direct to the tank. 

Usually the ammonia compressor is op- 
erated by an electric motor, and in the 
brine tank there is placed a certain amount 
of direct expansion ammonia coils which 
are used for cooling the brine. The liquid 
ammonia is allowed to enter these coils 
through an expansion valve, this valve be- 
ing similar to a needle valve. 

The pressure in the expansion coils is 
usually kept at about 15 lb.s. The liquid 
ammonia expands in these coils and is taken 
W the compressor and compressed into the 
ammonia condenser. The ammonia con- 
denser as shown is of the double pipe pat- 
tern and made of 2-in. and 1^-in. pipe. 

The cooling water which is used for re- 
liquefying the ammonia gas passes through 
the IH-in. pipe of the condenser, and the 
ammonia gas coming from the compressor 
at a pressure of about 150 to 170 lbs. trav- 
els between the V/d-m. pipe and the 2-in. 
pipe. The effect of the cooling water, and 
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the pressure that is on the gas causes this 
gas to hquefy and return into a liquid re- 
ceiver which is placed at the bottom of the 
condenser. From this liquid receiver the 
ammonia liquid passes to the expansion 
valve again and is allowed to expand from 



hours in the morning, and the same at 
night, and. while the refrigerating machine 
is shut down, the brine pump can be kept 
in operation circulating the cold brine from 
the tank through the boxes. In this way 
a steady temperature is assured in all of 
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REFRIGERATING PLANT FOR APARTMENTS AND RESIDENCES. 



liquid into gas, at which time it cools the 
brine and is taken by the compressor again 
and forced into the ammonia condenser. 
This is similar to the action of ammonia 
in a refrigerating plant. 

With this construction the refrigerating 
machine can be operated two or three 



the boxes without the refrigeration ma- 
chine being kept continually in opera- 
tion. 

The system eliminates installing any 
brine tanks in the refrigerators. All that 
is necessary are the brine coils which are 
shown in the sectional view. Usually these 
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refrigerators are fitted with a drinking 
water cooling arrangement, and all that 
is necessary for this is a continuous water 
coil which" will hold a certain amount of 
water in the refrigerator, and in this way 
ice cold drinking water can be obtained 
at all times. 

Another feature of this system is that 
the ammonia pipes are not run all over the 
building, but are kept as close together as 
possible in the basement, and the pipes 
that are run through the building are mere- 
ly used for the circulating of the brine. 
The capacity of the machine required for 
an apartment house is governed by the 
number of refrigerators that are to be 
cookd, and the size of the same. Another 
feature that can be added to this system 
is an ice making apparatus. To add_ this 
to the plant all that is necessary is to 
place the ice making cans in the brine tank 
in the basement, and in this way a certain 
amount of ice can be manufactured, if de- 
sired. 

We are indebted to the Baker Ice Ma- 
chine Co.. of Omaha, Neb., for the details 
here given. 



ser, "G-R" water filters, "G-R" grease 
extractors, "G-R" coolers and heat ex- 
tractors, "G-R" air conditioning devices, 
and the Russell steam engines. 



Measuring Emulsified Oil in Condensate 

It is ordinarily not difficult to detect 
the presence of free oil in water, since, 
given sufficient time, the oil will make 
Tts appearance on the surface. It is not 
always so easy, however, to detect emul- 



Consolidation oi Two Large Companies. 

One of the largest steam specialty 
manufacturing concerns in the country 
is the result of the formation of the 
Griscom-Russell Company, with a capi- 
tal of $2,000,000. by the consolidation 
of the Griscom-Spencer Co. of New 
York and Jersey City, and the Russell 
Engine Company of Massillon, O. The 
general offices will be at 90 West 
Street, New York. 

C. A. Griscom, Jr.. president of the 
Griscom-Spencer Co., becomes presi- 
dent of the new company. The Russell 
Engine Company interests will be rep- 
resented by its former treasurer and 
general manager, Arvine Wales, first 
vice-president of the consolidation, 
while C. M. Russell, vice-president, 
joins the Board of Directors. The 
staffs of the two companies remain, 
but the selling and agency organiza- 
tions will be increased. The Jersey 
City plant of the former company will 
gradually be moved to Massillon. As 
soon as the exact requirements have 
been determined, a 700 ft. x 150 ft. brick 
shop will be erected. 

The growth of the Griscom-Spencer 
Co., formerly the James Reilly Repair 
and SuTinly Co., had long necessitated 
larger quarters. The new company will 
manufacture a complete line of special- 
ties, including the Reilly multicoil feed 
water heater (closed type), Goubert 
multipass feed water heater, Goubert 
hot water generator. Goubert steam 
condenser, Massillon feed water heaters 
(open type), Stratton steam separator, 
Bundy steam and oil separators, 
Thompson evaporative steam conden- 





DEVICE FOR MEASURING EMULSI- 
FIED OIL IN CONDENSATE. 

sifted oil, which is nearly always present 
in the condensed exhausts from recipro- 
cating engines, pumps and other appa- 
ratus where a good oil separator is not 
iixMalled in the exhaust steam line. For- 
merly, it was customary to dissolve 
grease out of surface condensers, closed 
heaters, heating coils, etc., by means of 
a strong solution of caustic soda, caus- 
tic potash, or lye, but as modern cylin- 
der lubricants are composed chiefly of 
mineral oils, this can no longer be done, 
as mineral oils are not saponified or 
otherwise affected by alkaline bases. 
The modern theory regarding emulsified 
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oil in water, which gives it a bluish, opa- 
lescent or milky appearance, is that it is 
made up of minute particles of oil in 
suspension, each particle carrying an 
electrical charge that prevents coales- 
cence of the separate particles. 

An instrument for detecting oily emul- 
sion, illustrated herewith, is known as 
the Martin test tube, and is sold in the 
United States by the Harrison Safety 
Boiler Works, 3189 No. 17th St., Phila- 
delphia, Pa., manufacturer of the Coch- 
rane open feed water heaters, steam and 
oil separators, and the Sorge-Cochrane 
hot process water softening systems. 
This instrument is in reality a long test 
tube, made of clear glass, except at the 
bottom, which is opalescent or milky. 
It also has a small black dot in the cen- 
tre of the bottom of the tube. The man- 
ner of using the instrument is to collect 
in a glass or cup a sample of the con- 
densate to be tested. The tube is then 
taken to a good light from a northern 
exposure, that is, neither direct sunlight 
nor electric light. The water is poured 
slowly into the tube until the black dot 
just disappears from view^ The gradua- 
tion on the tube which is then opposite 
the level of the water in the tube will 
show the amount of oil in emulsion, in 
grains per U. S. gallon. The tube be- 
longs to the class of instruments known 
as "turbidometers" and when used with 
proper precautions, is said to give very 
accurate results. It has proved useful 
in ferreting out the sources of oil in 
boiler feed supplies, in testing the effi- 
ciency of different types of oil separa- 
tors and in determining the degree to 
which different grades of cylinder oil will 
emulsify. 



A New Air Meter. 

In estimating compressed and free air 
and fixed gases the practice of tak- 
ing half the quantity and multiplying it 
by the cube root of eight would not be 
satisfactory now to the commercial 
superintendent or engineer because there 
are better methods of getting the facts. 
Fairly accurate results are obtained of 
the volume or weight of air or gas flow- 
ing through a pipe by multiplying the 
cross section by the average velocity ob- 
tained by the formula VV'2gh. In this 
formula it is essential to get the head 
verj' accurately to insure correct results. 

On account of the meniscus of a liquid 
in a glass tube changing its condition the 
ordinary head cannot be read much 
closer than 1/10-in. in a vertical tube. 

In order to get closer readings and 
consequently more accurate determina- 
tion the Pitot meter for measuring air or 
gas, shown herewith, has been brought 
out by the Sargent Steam Meter Co., 
Chicago, 111. It can be attached to any 
pipe from lA-'wi. up, and on account of 
its light weight can be used for a port- 
able as W'Cll as a permanent meter. 



The meter consists .of a brass tube or 
v,-ell, around the circumference of which 
is spun a semi-circular groove in which 
is wound a transparent celluloid tube, 
the lower end of which connects to the 
well and the upper end to a passage 
through the yoke and cock to the tube 
in pipe whose opening is perpendicular 
to the flow of gas or air. 

The well is connected by a similar 
opening through the yoke and cock to 
the Pitot tube having one or more open- 
ings facing the flow of the air or gas. 

Water or oil is put into the well 
through an opening made for the pur- 
pose until it reaches a zero mark on the 
helix. Then the cock handle is vertical 
the space above the fluid in the well and 
above the fluid in the helix are both open 
to the atmosphere. If the fluid stands 




NEW TYPE OP AIR AND GAS METER. 

at zero under these conditions, accurate 
results will be obtained. 

By turning the cock handle 90°, as 
shown in cut, the well is connected with 
the air or gas pipe through the Pitot tube 
and the space in the helix is connected 
to the same pipe through the straight 
tiTbe. 

If there is no velocity to the air or gas 
in the pipe, the liquid in the helix will 
still remain at zero irrespective of the 
pressure. In other words, the static head 
does not change with the pressure where 
the Pitot tubes terminate. 
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The pressure in the Pitot tube when 
the air or gas flows through the pipe is 
transmitted to the well, and the liquid in 
the helix rises in proportion to the ve- 
locity of the air or gas. 

For every inch of vertical rise the 
liquid travels about 10 in. around the 
well, and, as this distance is graduated 
in 100 parts, the head can be read to 
1/100 of an inch, consequently the actual 
velocity of the air of gas is readily de- 
termined. 

The well and helix are revolvable o\\ 
the yoke so that the head of li(iuid in ihi- 
helix can always be read, yet the connec- 
tion to the pipe is not l)roken. 

Any error caused by evaporation or 
condensation is readily detected by turn- 
ing the cock handle for an instant to a 
vertical position, when the liquid in helix 
should return to zero if conditions have 
not changed. 

As the helical tube is of transparent 
celluloid it cannot break. Meters are 
tested to 100 tbs. pressure. 
« 

Improved Superheater Design. 

For many years there has been a de- 
mand for a superheater in connection 
with the generation of steam which 
would give a close regulation of super- 
heat, because economy is sacrificed if 
the superheat drops to a low figure and 
troubles occur if the superheat rises to 
too high a temperature and since it has 
been found that fluctuations in steam 
temperature cause rupture of cast-iron 
fittings. An apparatus designed to meet 
this demand for close regulation and 
containing other interesting features of 




FTG. 2 — THE HEINE SUPERHEATER 
SHOWING HEADER CONSTRUC- 
TION AND DIAPHRAGMS DI- 
RECTING THE STEAM 
THROUGH THE TUBES 
IN POUR PASSES. 

It is now generally recognized that 
the highest commercial efficiency, every- 
thing considered, is secured by the use 
of moderate superheat, say from 125° to 
150° F. in turbine plants, and the same 
or somewhat lower superheat in recip- 
rocating engine plants where a low su- 
perheat eliminates losses from moisture 
and reduces cylinder condensation with- 
out causing lubricating troubles. The 
temperature at which steam will be su- 
perheated depends upon the amount of 
steam flowing through the superheater 
tubes and its temperature, and, secondly, 
upon the amount of gas flowing over the 
tubes and its temperature. As the quan- 




FIG. 1— ARRANGEMENT OF HEINE BOILER AND SUPERHEATER. 



design, including the absence of neces- 
sity for flooding, is shown in the accoin- 
panying illustrations of the Heine super- 
heater, used in connection with the 
Heine water-tube boiler, made by the 
Heine Safety Boiler Co., St. Louis, Mo. 



tity of steam is controlled by the boiler 
load, the temperature of steam will be 
determined by the amount and tempera- 
ture of the hot gases, which will in turn 
depend on the design and arrangement 
of boiler and superheater. 
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The Heine superheater is built on the 
principle that in order to secure constant 
superheat, it is necessary to control the 
volume of gases which pass over the 
superheater surface. The superheater 
itself is shown in Fig. 1 and consists of 
a header box in one side of which are 
inserted U tubes made of 1^-in. seam- 
less drawn mild steel tubing, expanded 
into holes provided for them. Hollow 
stay bolts are used in the header and 
provide means for introducing a soot 
blower in order to keep the exterior sur- 
faces of the superheater tubes free from 
soot. The header box is divided into 
three compartments, so that the steam 
makes four passes in passing through 
the tube surface. 

The superheater is located at the side 
of the shell towards the front of the 
boiler (Fig. 2) and a small flue built in 
the side walls of the setting carries hot 
gases from the furnace into the super- 
heater chamber. The gases passing up 
through this flue come into contact with 
only a small part of the boiler surface 
and then enter the superheater chamber, 
making two passes over the superheating 
surface. With this arrangement, the 
temperature of the gases entering the 
superheater will approximate 1,500° F. 
The average gas temperature is thus 
1,000° F. and with an average steam 
temperature of 425°. the difference in 
temperature is 575°. This difference, it 
is stated, is considerably higher than 
that obtained where the superheater is 
installed in the path of the boiler gases. 

In several respects, this design is sim- 
ilar to an independently fired super- 
heater, but without being affected by the 
rate of combustion, because a damper in 
the outlet of the superheater setting 
controls' the volume of hot gases used 
and can shut off the flow of combustion 
gases entireh^ when no superheat is de- 
sired or when the load goes off. This 
damper may be regulated by hand from 
the front of the boiler or automatically. 
It has been found possible, with this 
arrangement, to control the tempera- 
ture of the superheat to within 5° of any 
desired figure. 



A New Differential Recording Gauge 

The accompanying illustration shows a 
new differential recording gauge which has 
been placed on the market by The Indus- 
trial Instrument Co., Foxboro, ^lass., 
showing the values for admission of pres- 
sures, the difference between which is to 
be recorded. The moving element con- 
sists of a patented pressure tube move- 
ment as used in Foxboro designs of im- 
proved pressure recorders. For ranges be- 
low 10 lbs. per square inch, a diaohragin 
tube is employed, and for differential pres- 
sure exceeding 10 lbs. per square inch the 
helical tube movement is used. In both 
the pen arm is directly attached to a shaft 



giving a substantial support and rigidity 
to the movement. A friction joint is sup- 
plied in the pen arm, in line of the shaft, 
making adjustment possible, where neces- 
sary and without affecting the length of 
the pen arm. 

A pressure tube of the required range 
to cover the differential pressure desired 
is employed; one of the two pressures the 
difference between which is to be recorded, 
is applied internally to the pressure tube 
and the other is applied externally. The 




XEW TYPE (iF DIFFERENTIAL 
RECORDING GAUGE. 

principle being the same as in ordinary 
practice with the difference that one pres- 
sure instead of being atmosphere is re- 
placed by some other pressure. 

Transmission from the movement to the 
pen arm is obtained through a special bear- 
mg through the wall of the chamber en- 
closing the movement. It will be seen that 
there is practically no limit to the range 
of the difference or static pressure under 
which this recorder can be used. It is 
especially adapted to measure the flow of 
fluids by means of Venturi or Pitot tubes. 
One interesting and very useful appli- 
cation is for recording the height of water 
in a boiler. Applied to the water column, 
the recorder gives a record not only of the 
height of water, but an accurate record of 
the time the water column or gauge glass 
is blown, the time and amount the boiler 
is blown off, and any other disturbances 
affecting the height of water in the gauge 
glass. The continuous record will induce 
uniform condition of water level and be 
an efficient check against unsafe high or 
low water, insuring greater economy and 
safety. Disputes frequently arise when 
there is any trouble with water in cylin- 
ders. This recorder will show conc'isively 



50 



THE HEATING AND VENTILATING MAGAZINE 



whether trouble is due to high water or 
must be looked for elsewhere. The re- 
corder may be placed at a distance from 
the boiler and in case of boiler explosion 

place responsibility where it belongs. 
1 — « 

New Type of Reinforced Spiral Pipe 

A reinforced spiral pipe, with a continu- 
ous interlocking band wound spirally on 
the outside of the pipe, is a new product 
of the Standard Spiral Pipe Works, No. 
25 Dearborn St., Chicago. The pipe is 
smooth on the inside and all flanges and 
other connections at the end are welded 
to the pipe. It is claimed to be as strong 
as any other riveted pipe of the same 
gauge and bursting tests have shown 



inside can readily be seen by engineers and 
others w^ho have met with frictional re- 
sistances in riveted pipes. 

A soft open hearth steel is used which 
will stand the required bending. . 

It will be noticed that in the construction 
of Standard reinforced spiral pipe there 
are no rivet heads protruding on the inside; 
the pipe is smooth on the inside and there- 
fore has the least possible frictional re- 
sistance to flow of water or other sub- 
stances. 

A number of bursting tests have been 
made on this pipe. In connection with one 
test at the Armour Institute with a piece 
of 18-in. No. 20 reinforced galvanized spiral 
pipe, it required 235 lbs. hydraulic pres- 




STAXDARD REIOFORCED SPIRAL PIPE, WITH CONTINUOUS INTERLOCKING 

SEAM. 



90% over-efficiency in the interlocking 
seam. 

In detail the pipe is made of two strips 
of steel of different widths, and having, as 
stated, a continuous interlocking seam. 

Both strips of steel are rolled to shape 
on the edges and are interlocked and rolled 
down under very high pressure in a special 
machine which this company has patented. 
The strips of steel are first cut to the re- 
quired width from long sheets of steel and 
the ends are welded together. The steel 
is then placed on large spools. The strip 
used for the outside or the reinforcing band 
comes from the steel mills in long lengths 



sure to burst the seam. Other features 
mentioned by the manufacturers of this 
style of pipe are the method of con- 
struction to prevent leakage and the 
comparative lightness of the piping. 

Standard reinforced spiral pipe is sup- 
plied galvanized in any required length up 
to 20 ft., and asphalted in any required 
length up to 25 ft. 




SECTION OF STANDARD REINFORCED 

SPIRAL PIPE SHOWING SMOOTH 

INSIDE. 

on reels. Both of these strips are fed into 
the machine at one end, rolled down and 
interlocked in the machine, coming out 
at the other end irt the shape of pipe. 

The reinforcing band runs on the out- 
side the entire length of the piece, and 
the pipe can be made endless. This strip 
is not welded or soldered on to the pipe 
but is inter-locked in the form oi a continu- 
ous seam. Ample folds are made on both 
strips so that a large bearing surface or 
contact is obtained at the seam. The ad- 
vantage of this reinforcing band and smooth 



Engineering Review Sold. 

Announcement is made that the Engi- 
neering Reviezv, of New York, published 
monthly in the interests of the heating, 
ventilating, plumbing, metal working and 
lighting trades, has been merged with 
the Metal Worker, of New York. The 
change becomes effective with the Oc- 
tober, 1912, issue. The Metal Worker, 
which is a weekly publication, will in- 
crease the number of its reading pages, 
beginning with the issue of October 4, 
to include the field covered by Engi- 
neering Reviezv. E. A. Scott remains 
managing editor of the Metal Worker; 
Frank K. Chew, editor and W. W. Ma- 
con, consulting editor. 



Trade Literature. 

Nonpareil High Pressure Coverings 

f(5r high pressure and superheated 
steam lines, boilers, breechings and all 
heated surfaces, is the title of an unus- 
ually full and interesting treatise on the 
subject of heat insultation in general 
and with special reference to the Non- 
pareil high pressure coverings, made by 
the Armstrong Cork Co., Pittsburg, Pa. 
This company enjoys the reputati®n of 
being one of the largest manufacturers 
of cork in the world. Some ten years 
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ago the company branched out into the 
cold storage insulation field, utilizing 
its waste cork for the manufacture of 
Nonpareil corkboard insulation and 
Nonpareil cork covering for brine, am- 
monia and ice water lines. About a year 
ago, in order to distribute its insulating 
materials to greater advantage, the com- 
pany decided to add to its line a new 
type of high pressure and superheated 
steam pipe and boiler covering. 

This material, known as Nonpareil 
high pressure covering, contains no cork, 
but consists of diatomaceous earth and 
asbestos fibre. Diatomaceous earth, 
sometimes called infusorial earth, is a 
peculiar substance of very low specific 
gravity. It is made up of the skeletons 
or shells of microscopic plants known 
as diatoms, which existed in the sea 
bottoms ages ago. These minute bodies, 
which are practically pure silica, can 
be seen under the microscope in many 
different forms. So small are they, that 
there are literally billions of them to 
the cubic inch. AH are hollow and con- 
tain air. Diatomaceous earth has thus 
been found to be an excellent noncon- 
ductor of heat. 

In the form of plastic cement it has 
been used for j-ears in Europe for heat 
insulating purposes. However, the Arm- 
strong company states that until it dis- 
covered the process which it is now 
using, no satisfactory method was avail- 
able b}' which it could be bonded to- 
gether in sectional form so as to pro- 
duce a strong, efficient pipe covering for 
high pressure work. 

Nonpareil covering has a number of 
advantages as a high pressure covering. 
For instance, it is claimed by the makers 
that this material is from 10% to 15% 
more efficient as a non-conductor of 
heat, and, in the company's catalogue, 
a number of tests, made by several well- 
known avithorities, are given to support 
this claim. The material has also been 
found not to calcine and disintegrate 
under high temperatures, thus making- 
it well suited for the insulation of super- 
heated steam lines, breechings, etc. The 
point, however, which would probably 
appeal most strongly to the majority 
of users is that this covering is found 
to be unaffected by moisture or steam. 
Sections of it have been submerged in 
water for weeks and, after being taken 
out and dried, were found to be quite 
as strong and efficient as before. The 
covering is easy to apply and the price, 
it is understood, compares favorably 
with that of other high pressure cover- 
ings. 

Nonpareil high pressure covering is 
made in sectional, block and cement 
form. The sections are 36 inches in 
length and are furnished for all pipes 
of standard size up to 14 inches. For 
pipes of larger diameter, boilers, breech- 
ings, etc.. Nonpareil high pressure blocks 



are used, while for insulating fittings 
and irregular surfaces, Nonpareil high 
pressure cement is furnished. 

In addition to the tests described, 
the treatise contains many photographs 
of the covering by itself and as installed. 
Price lists are also included. Size 5x7^^ 
in. pp. 72. All users of steam, we under- 
stand, are invited to write for catalogue, 
samples and prices. 
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function. In the drainage chamber (C) drainage into the 
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Mimiiific§ys fioics 



Deaths. 

Frank J. Mulcahy, vice-president and 
g-eneral manager of the Crane Valve Co., 
Bridgeport, Conn., died at Bridgeport, 
August 10, following an operation for 
appendicitis. He was 53 years old. 



Miscellaneous Notes. 

Baltimore, Md. — The Board of 
Estimate has voted down the proposi- 
tion to heat and light the city hall and 
court house next winter from the high- 
pressure pipe-line pumping station on 
South St. It was proposed by this 
plan to eflfect a saving of $20,000 a 
year. The opinion was expressed that 
the use of power from the pumping 
station for other than fire control would 
prevent the National Board of Fire 
Underwriters from considering a re- 
duction in fire insurance rates. An ap- 
propriation of about $22,000 for a new 
boiler at the pumping station will be 
made in the tax levy budget, so that 
it is probable that the plan will be re- 
vived next year. 

Anderson, Ind. — Work is progressing 
satisfactorily on the new steam heating 
plant of the Central Heating Co. The 
foundations, which are now, completed, 
rise to a height of 15 ft. on account of 
the high waters which annually flood 
the bottom land where the new plant 
is located. 

Springfield, 111.— The Board of Edu- 
cation has rescinded its contract with 
the Somerland Heat & Power Co., of 
St. Louis, for the heating and ventila- 
tion of the high school building and has 
awarded the contract to the R. Hass 
Electric Co., of Springfield, at its bid 
of $19,800. The trouble arose over the 
refusal of the Springfield Federation 



to co-operate with the St. Louis firm's 
steam fitters, who are not affiliated with 
the Fllinois Federation. It is probable 
the work will be held up in litigation 
proceedings. 

Rossville, 111. — A central heating plant 
which will heat the greater part of the 
business houses of Rossville is under 
consideration, a franchise for that pur- 
pose having recently been granted by 
the town council to F. L. Stewart, act- 
ing for a number of local business men. 
It is proposed to utilize the old electric 
light plant as the town now gets its 
light from Hoopeston. 

Decatur, 111. — To determine by tem- 
perature tests the efificiency of car in- 
sulation, two committees of experts 
representing the United States Post 
Office Department and the railroads, 
recently conducted an experiment on 
three cars attached to a Vandalia train 
between Indianapolis and St. Louis. 
The tests were made on all-steel mail 
car of the Pennsylvania line, a modern 
steel car of the New York Central line 
and a wooden mail car. The govern- 
ment's experiments are being carried 
on with a view of adopting a standard 
tj^pe of mail car. 

Toledo, O. — Plans for the establish- 
ment of a new industry in Toledo to 
manufacture hot water heaters of a new 
type are under way. The new Company 
will operate on patents owned by J. 
Frank Hickerson, of McComb. A 
number of the new type of heaters were 
built during the past winter and are 
said to have worked satisfactorily. 

Battle Creek, Mich. — Arrangements 
have been completed whereby the Bat- 
tle Creek Light & Power Co., a sub- 
sidiary company of the Commonwealth 
Power Co.. will build a lighting and 
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heating plant on Jackson St., at the 
rear of the American Hotel. It is 
planned to supply exhaust steam heat 
to all of the C. W. Post buildings, in- 
cluding the theatre, tavern, the Post 
Block, the Marjorie Block and En- 
quirer Building. The new plant will 
be completed by Feb. 1, 1913. 

Milwaukee, Wis, — The oroDosition 
to build a central heating plant at Wau- 
watosa to heat the county institutions 
at that place, was discussed at a re- 
cent meeting of the county board com- 
mittee. Such a plant it is estimated, 
will cost about $500,000. A lengthy re- 
port has been made on the subject by 
James McAlear, consulting engineer, 
of Chicago. Mr. McAlear in his re- 
port estimates that the saving effected 
by such a plant would be $32,000 over 
the present expense, which would 
enable the plant to pay for itself in 
less than a dozen years. The cost of 
running the individual plants of the 
countrjr institutions now amounts to 
$76..t79.98 a year, or will when the new 
agricultural school is finished. The cost 
of running a central heating plant 
would be $45,100, according- to the re- 
port, the labor costing $13,580 a year, 
the coal $29,520 and the upkeep of the 
plant $2,000. The details _ of the es- 
timate for the central heating plant in- 
clude $98,000 for a two-story building: 
$193,400 for tunnels. $122,500 for a 
boiler room, $27,000 for water works; 
$20,000 for connections with the present 
mains; $9,600 for a spur track 2100 ft. 
long and $23,500 for an engineer. From 
the total must be deducted, says the re- 
port, $139,691.30 which the county will 
have to spend for improvements on its 
present individual plants. The report 
advises that the plant be built north of 
the Watertown plank road and west of 
the present county fire station. The 
proposed plant would require boilers of 
2100 H. P. and electric current genera- 



tors of 500 K. W. capacity. All de- 
tails of the building plans are fully out- 
lined in the report, the power plant it- 
self being designed to occupy 101.9x 
155.11 ft., two stories high, of brick 
and stone. 

Vigorous objection to the proposed 
scheme has been expressed by Thomas 
J. Neacy, who asserts that it would be 
more profitable for the county to main- 
tain and improve the individual plants 
for the various institutions, inasmuch as 
they are already in existence. The in- 
stallation of a central plant, he stated, 
would mean the destruction of the 
existing plants, which are valued at 
$100,000. According to Mr. Neacy's es- 
timates, the proposed investment would 
result as follows: 

Engineer's estimate $494,000 

Contingency against "extras" 10 

per cent 49,400 

Destruction of existing plants, 

loss to the county .100,000 

Interest on bonds of $500,000, AV2 

per cent 225,000 

$869,000 
Less upkeep of existing 

plants $10,000 

Power plant for the farm 

school 15,000 

25,000 

$844,000 

Less saving on "paper" claimed 

for central plant 250,000 

Dead loss to county $594,000 

Newark, N. J.— A $30,000 central heat- 
ing plant for the City Hospital, the 
proposed nurses, home, garage and 
laundry is being planned by Harry and 
John King, the architects. Although 
no definite action has been taken by 
the committee, it is thought probable 
that the architects' plans will be 
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adopted. Alderman Fischer is the chair- 
man of the building committee. The 
architects found that the present heat- 
ing plant in the hospital will be hardly 
large enough to supply the hospital 
when the sun parlors and fire escapes 
are added on both the north and south 
sides. It was also found to be cheaper 
to have a central plant than separate 
ones in the hospital proper, the nurses' 
home and the garage and laundrj-. The 
total cost of the proposed alterations 
to the City Hospital are estimated at 
$350,000. 

Waterloo, la. — Central Heating Co., 
has been incorporated, with a capital 
stock of $25,000, in connection with the 
improvements to be made by the James 
Black Dry Goods Co. A heating plant 
will be built at East Fourth Street and 
Sycamore St., which will sun-^^'- heat 
to the entire block bounded by Syca- 
more, Fourth. Lafayette Sts, and Park 
Ave. The company which has been 
formed to build the plant is composed 
of H. C. Martin, the James Black Co. 
and George E. Lichty. 

Des Moines, la. — Permission has been 
granted by the cit}^ council to F. C, 
G. C. and F. M. Hubbell to lay heat- 
ing mains across Walnut St. at Ninth, 
so that the two buildings at Ninth and 
Walnut Sts. may be heated from one 
plant. The Hubbells has incorporated 
for this work as the Des Moines Plumb- 
ing Co. 

Cleveland, O. — Heating rates for heat 
supplied from the city's new central 
heating plant at the Fairmount Pump- 
ing Station will be 30c. per 1000 lbs. of 
steam used. For buildings having 20,- 
000 sq. ft. or over, the rate will be 25c. 
The city, it is stated, will make the 25c. 
rate general when the business at its 
plant increases sufficiently. 

Springfield, 111. — The Springfield Util- 
ities Co. has closed a forty-year lease 
with Edward W. Paj^ne for a tract of 
land fronting west on Third St.. be- 
tween Monroe and Adams Sts., on which 
it will build a supplemental heating 
plant, to cost $35,000, to be used in 
connection with its present plant. The 
equioment will include two 350 H. P. 



water tube boilers, for which the order 
has been placed. 

Ithaca, N. Y. — Ground has been 
broken for the new central heating 
plant at the State College of Agricul- 
ture which will be used to heat the 
two new additions, the Home Econo- 
mics and Poultry Husbandry buildings 
during the coming winter. 



New Finns and Business Changes. 

C. W. Johnson, Inc., has opened of- 
fices at 644 West Jackson Boulevard, 
Chicago, as engineers and contractors 
for heating, power piping and ventilat- 
ing work. Mr. Johnson was formerly 
connected with Robert Gordon, heating 
and power piping contractor. Asso- 
ciated with him in the new company 

are F. E. Firestein and G. A. Johnson. 

« 

Manufacturers' Notes. 

C. A. Dunham Co., Marshalltown, la., 
manufacturers of the Dunham system 
of steam heating announces the appoint- 
ment of Frederick D. B. Ingalls as its 
heating and ventilating engineer. Mr. 
Ingalls was formerly engaged in con- 
sulting engineering work in Syracuse, 

Hart Mfg. Co., Cleveland, O., manu- 
facturer of pipe threading machines, etc., 
will build a new plant on East Twen- 
tieth St., Cleveland, which will double 
its present capacity. The new build- 
ing will be 150x250 ft., two stories, of 
reinforced concrete construction. 

Abendroth Bros., Portchester, N. Y., 
announces the engagement of L. Moore 
as manager of the company's boiler de- 
partment. Mr. Moore was formerly 
identified with this companj^ in the 
same position and his return is the oc- 
casion for congratulations from his 
many friends in the heating trade. 

Pierce, Butler & Pierce Mfg. Co., 
Syracuse. N. Y., announces the removal 
of its Boston office and boiler and radia- 
tor show rooms to Federal and Franklin 
Streets. 

Utica Heater Co., Utica. N. Y., has 
elected Frank T. Bassett. Jr., as secre- 
tarj" of the company. Air. Bassett was 
formerly eastern sales manager for the 
International Heater Co. 
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Alberger Pump & Condenser Co., 
New York, will build a two-story and 
basement addition to its plant at New- 
burg, N. Y., with dimensions of 60x 
150 ft. 

American Steam Pump Co., Battle 
Creek, Mich., announces that James M. 
Stannard, Vice-President and general 
manager of the Scott Valve Co., Chic- 
ago, has resigned his connection with 
that company and has become the Chic- 
ago manager for the American Steam 
Pump Co., with offices at 1220-1221 
Monadnock Block. This company's 
products have been handled by the 
Scott Valve Co. for many years. 



New Incorporations. 

Vesta Mfg. Co., Rutherford, N. J., 
capital $10,000, to manufacture hot water 
heaters, hardware, etc. Incorporators — 
Edward A. Brown, S. C. S. Cohen and 
Samuel Ginsberg. 

Crawfordsville Plumbing Co., Craw- 
fordsville. Ind., capital $10,000. to con- 
duct a heating and plumbing business. 
Directors — J. N. Dickerson, Lew Wade 
and Walter Kelly. 

Keystone Plumbing Co., Dover, Del. 
capital, $10,000, to conduct a heating 
plumbing and gas-fitting business. 

Selb-Hutton Plumbing Co., Spokane, 
Wash., organized to conduct a contract- 



ing and jobbing business in 
and plumbing supplies. 

Dayton & Montgomery, Inc., 
lyn, N. Y., capital $10,000, to 
in heating and plumbing work, 
tors — Ralph E. Dayton, Mabel 



ton and Harry 
lyn. 

Kohne Bros. 

tal $10,000, to 



heating 



Brook- 
engage 
Direc- 
B. Day- 



M. Clark, all of Brook- 



Co., Pittsburg. Pa., capi- 
conduct a heating and 
plumbing business. Incorporators — 
C. C. Kohne, H. F. Kohne and A. R. 
Moody. 

E. L. Stallings Co., Spartanburg, S. C, 
capital $10,000, to carry on a heating and 
plumbing business. Incorporators — E. 
L. Stallings and Otto Zabel. 

American Plumbing & Heating Co., 
Plainfield, N. J., capital $60,000, to en- 
gage in heating and plumbing work. In- 
corporators — Arthur H. White, T. Jud- 
son \"an Wagner and Samuel T. Wil- 
liams. 

Los Angeles Vacuum Gas Heating 
Co., Los Angeles, Cal, capital $150,000, 
to promote the Rector system of gas 
heating. 

Oregon Heating & Plumbing Co., 
Oregon, Mo.. Alanager. Herbert Mc- 
Donald, formerly with the Bragg-Munn 
Hardware Co. 

G. H. Arndt Co., Cleveland, O., capi- 
tal $10,000. to conduct a heating, plumb- 
ing and gas-fitting business. Incorpora- 
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tors — G. H. Arndt, Amanda Arndt, E. F. 
Umlant,- F. R. Arend and Alfred A. 
Cartwright. 

Badenhausen Boiler Co., Jersey City, 
N. J., capital $25,000, to manufacture 
water - tube boilers. Inncorporators — 
John O. Badenhausen, Henry C. Baden- 
hausen and David N. Plahn. 

Minnesota Plumbing & Heating Sup- 
ply Co., Minneapolis, Minn., capital $10,- 
000. Among those interested is John 
A. Peters. 

William A. Keen Plumbing & Heat- 
ing Co., Baltimore, Md. Incorporators 
— ^\Villiam A. Keen, Leonard F. Fowler 
and H. Hampton Linthicum. 

Universal Ventilating Co., Augusta, 
Me., to manufacture and sell patented 
ventilating apparatus. President, R. S. 
Buzzell. Augusta; treasurer, L. J. Cole- 
man. Augusta. 

Portland Central Heating Co., Port- 
land, Ore. Incorporators — John H. 
Hall, L. H. Tarploy and W. O. Van 
Schuyver. 

Horn-Lowden Co., New Haven, 
Conn., incorporated to conduct a heat- 
ing and plumbing business. Incorpora- 
tors — \'ernon W. Lowden, Lewis N. 
Horn and Ernest A. Krooner, all of 
New Haven. 



will be installed in the city hall. J. A. 
Harts is Public Building Commissioner. 

Stillwater, Min. — A new heating plant 
for the armory, jail, city hall and engine 
house is under discussion and tentative 
plans have been prepared by John D. 
Roberts of St. Paul and Robert L. But- 
ler of Stillwater. 

Washington, D. C. — Sealed bids will 
be received by the Supervising Archi- 
tect, Treasury Department, for the fol- 
lowing named work: 

Until Oct. 14, 1912, for the construe- 
complete, including plumbino- gas pip- 
ing, heating apparatus, electric conduit 
and wiring and lighting fixtures of the 
United States Post Office at Johnstown, 
N. Y. 

Until Oct. 14, 1912. for the construc- 
tion, including plumbing, gas piping, 
heating apparatus, electric conduits and 
wiring, etc., of the United States Post 
Ofifice at Oldtown, Me. 



Business Chances. 

Wichita, Kan. — A new heating plant 



Contracts Awarded. 

Johnson Heating Co., New York, 
heating and ventilating grammar school 
addition and the manual training school 
at Perth Amboy, N. J., for $8,850. A 
central heating plant will be installed. 
Another bid of $11,195 was received 
from Kelly & McAlinden. J. K. Jensen 
is the architect. 
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Lewis & Kitchen, Chicago, heating 
and ventilating Normal High School 
building at Blooniington, 111. the plumb- 
ing contract went to the Ross-Johnston 
Co., Blooniington. 

M. J. Ramler & Son, Toledo, O., heat- 
ing and ventilating high school at 
Marion, O., for $7,200. Warm air fur- 
naces will be used. 

Virginia Plumbing & Heating Co., Vir- 
ginia, Minn., heating school building at 
Buhl for $2,028. 

Timothy McEvoy & Son, Buffalo, N. 
Y., were low bidders, at $18,000, for the 
heating plant at the penitentiary in Buf- 
falo. The bids were referred to the 
penitentiary committee by the supervis- 
ors. 

Kramer & Webber, Canal Dover, O., 
heating and ventilating Second Street 
School. 

R. R. Brenner, Kalamazoo, Mich., 
heating and ventilating Frank Street 
School at Kalamazoo for $2,047. 

A. M. Pentz, Rochelle, 111., heating 
and plumbing new Baxter & Hamlin 
Building at Rochelle. 

Springfield, 111. — Bids for a new heat- 
ing and ventilating plant for the high 
school building at Springfield were re- 
ceived as follows: R. Hass, $21,000, al- 
lowing $500 for salvage; Lewis & Kitch- 
en. Chicago, $20,966, allowing $500 for 
salvage: Riefler. Perkins & Co., $23,000, 



with $100 extra for the Johnson regula- 
tor system, allowing $400 for' salvage; 
•Illinois Plumbing & Heating Qo.„ $22,480; 
Henry McVeigh, $23,250; Sodemann 
Heat & Power Co., St. Louis, $19,847; 
Carson Payson Co., $23,500. 

Rochester, N. Y. — Bids were received 
as follows for heating Building No. 9 at 
Exposition Park, where the Public Li- 
brary and Rochester Historical Society 
will shortly be located: Frank H. Falls. 
$4,924; R. T. Ford Co., $4,837. 

Ferris & Sons, Sioux Falls, S. D., heat- 
ing county jail for $4,375. Other bids 
were: Dow Bros., $4,275; Maxwell 
Hardware Co., $4,555; Canders & Smith, 
$3,350, without thermostats. 

C. J. Burke, Kearney, Neb., steam 
heating and ventilating Alcott School 
at that place. 

J. B. Collins, Houston, Tex., heating 
and plumbing two-story annex and base- 
ment of the Harvard School at Houston 
Heights for $2,595. 

J. J. Powers Estate, Brockton, Mass., 
steam heating and ventilating Howard 
School for $7,991. Other bidders were: 
T. T. Corcoran. $8,825; and T. E. Hol- 
land Co., $8,448. 

Stone & Underhill, Boston, heating 
and ventilating new high school build- 
ing at Keene, N. H., for $6,900. 

Luderbach Plumlaing Co., Jackson, 
Miss., heating, lighting and plumbing 
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new Peabody school building- at Oxford, 
Miss. 

Columbus Heating & Ventilating Co., 
Columbus, C, heating and ventilating 
new College Hill School at Tiffin, O., 
for $3,890. Other bidders were: \\ M. 
Gattius, Toledo, $3,345; William T. Chaf- 
in, Toledo, $3,345; and the Peck-Ham- 
mond Co., Cincinnati, $3,750. 

Edward L. Gnekow, Stockton, Cal., 
heating and ventilating Washington 
School for $2,220. 

Grambs & Peet, D'chenson, N. D., 
heating, ventilating and plumbing Elk 
Home at Dickenson for $7,000. 

Western Heating & Ventilating Co., 
Ogden, Utah, heating and ventilating 
new school building at Corinne, Utah. 

F. P. Walsh, San Francisco, Cal., was 
low bidder, at $11,887, for the steam 
heating and ventilating work for the 
State Hospital at Stockton. 

McGivray Construction Co., Sacra- 
mento, Cal., was the low bidder at 
S2.500, for the steam heating of the Sac- 
ramento Armory building. This firm 
was also the low bidder, at $4,600, for 
the plumbing and gas fitting of this 
building. 

Thomas Heating Co., Racine, Wis., 
heating and ventilating new county 
court house for $10,943; the plumbing 
work went to the Charles Wilkenson 
Co., Minneapolis, at its bid of $5,476. 



P. L. McQuillan, Chippewa Falls, Wis., 
installing new boilers for the central 
heating plant in the municipal building 
at Eau Claire, for $2,995. 

Doran Bros., International Falls, 
Minn., heating and ventilating new high 
school building at that place for $20,000; 
the plumbing contract went to Adamson 
& Co., St. Paul, at their bid of $6,711. 

Johnson & Davis, Denver, Col., heat- 
ing and ventilating and plumbing of the 
Citizens' Bank building for $11,500. 

Carson-Payton Co., Champaign, 111., 
heating and plumbing new St. John's 
Church, at that place. 

Wyckoff-Lloyd Co., Springfield, Mass., 
heating and ventilating addition to the 
Main Street School, at West Springfield, 
for $5,300. 

Ogden Plumbing & Heating Co., Og- 
den, Utali, heating and plumbing new 
Snowville School, near Ogden, $2,715. 

Crookston Plumbing Co., Crookston, 
Minn., heating and plumbing new con- 
vent for the Sisters of St. Joseph, at 
Crookston, for $8,229. 

Reis & Donovan, New York, steam 
heating new 17-story apartment house 
at 903 Park Ave., New York, said to be 
the tallest apartment building in the 
world. 14,000 sq. ft. of radiation will be 
installed. The building will be heated 
by the Broomel system of vapor heat- 
ing. Consulting engineer, P. R. Moses, 
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New York. Owners, Bing & Bing, New 
York. 

Howe Bros., Los Angeles, Cal., heat- 
ing and plumbing concrete hotel build- 
ing on Grand Ave., Los Angeles, for 
$29,821, for the Los Angeles Cemetery 
Association. 

Robert Dalziel, Jr., Co., San Fran- 
cisco, Cal., installing a power plant in 
the State Hospital at Patton, Cal., for 
$23,127. 

Neil A. McLean, San Francisco, Cal.. 
was the low bidder, at $12,000, for the 
steam heating and ventilating of the new 
State Armory at San Francisco. This 
firai was also the low bidder, at $11,000, 
for the plumbing, gas-fitting and vacuum 
cleaning systems for the same building. 

Scranton, Pa. — Bids were received as 
follows for the installation of new heat- 
ing, ventilating and plumbing systems in 
Public Schools Nos. 10, 14 and IS: 
School No. 10. 

Diesing & Co $-2,120.00 

P. F. & AL T. Howley 3,097.00 

E. Roberts 3,787.00 

School No. 14. 

Brown Bros $9,604.00 

P. F. & M. T. Howley 9,775.00 

Haggerty Bros 10,203.00 

T. J. O'Malley (plumbing only) 3,025.00 
Wolf & Wenzel (plumbing 

only) 3,150.00 

Gunster Bros 10,123.00 

Gaylord & Eitapenc 9,773.00 

Wardell & Barrett (plumbing 

only) 3,400.00 

Gavlord & Butler (heating and 

ventilating) 6,943.00 

School No. 15. 

Gunster Bros $ 2,953.00 

P. F. & M. T. Howley 2,593.00 

E. Roberts 3,267.04 

Wolf & Wenzel 2,424.00 

Brown Bros 2,419.45 

W. F. Buckley 2,639.00 

Providence, R. I. — Bids were received 
as follows for the heating and ventila- 
tion of the Science Building at the 
Rhode Island State College: Dennis 
McCarthy, Providence, $6,484; Dexter 
Engineering Co., Providence, $7,200; 
C. H. Sanborn, Boston, $7,209; Isaac 
Coffin Co.. Boston, %7J72,; William E. 
Doherty. Providence, $8,789. 

Harvey Meyers, Upper Sandusky, O.. 
heating and ventilating new high school 
at that place. 

Wm. A. Reinhardt, Ashland. Wis., 
heating Masonic r)uilding at Phillips, 
Ark. 

Wernette & Bradfield, Grand Rapids, 
Mich., healing new seminary at Hol- 
land; also installing power plant at the 
Newaygo water works. 

L. A. Brink, Greenfield. la., heating 
and plumbing new school building at 
Orient for $3,000. 

Pacific Fire Extinguisher Co., San 
Francisco, Cal., heating and ventilating 
San Francisco Hospital for $5,376. 



Robert Scott Engineering Co., Phila- 
delphia, Pa., direct steam heating sys- 
tem for the Baldwin Locomotive Com- 
pany's shops at Eddystone, Pa. 

Everetts & Oberdear Co., Lancaster. 
Pa., heating State tuberculosis sanita* 
rium at Cresson. 

McPhail Bros., Fort Wayne, Ind., 
heating First Presbyterian Church, in 
that city. 

Royal Steam Heater Co., Gardner, 
Mass., steam heating West Broadway 
School for $2,000. 

Columbus Heating & Ventilating Co., 
Columbus, O., heating and ventilating 
new Thurston School at Thurston, O. 



Trade Literature 



Valve World for Aug.. 1913, published 
by the Crane Co., Chicago, contains, 
among other things, an article on "His- 
tory and Units of the Metric System," 
which is the first of a series on the sub- 
ject. The hope is expressed editorially 
that the metric system may be here 
adopted eventually by the industrial and 
commercial interests of the United 
States. The name of Justin W. McEach- 
ern appears on the editorial page as edi- 
tor of J^alre World. 

Positive Pressure Blowers are de- 
scribed in a catalogue just issued by x\l- 
bert J. Kelting, 459 Carroll St., Brook- 
lyn, N. Y. The catalogue starts off by 
giving a comparison of the different 
methods of moving air for high, low 
and intermediate pressures, and then 
contains a full description of the Kelting 
positive pressure blower. This blower 
is of unique design and operates at 
moderate speed; at the same time, no 
gears are necessary and it gives a steady 
non-pulsating blast, and as it has no un- 
balanced moving parts, runs quietly and 
without vibration. The absence of all 
valves and the fact that the blower occu- 
pies small floor space, are other points 
in its construction. This blower is also 
suitable for vacuum work. 

J-M Power Expert for August, 1912, 
published by the Cleveland branch of 
the H. W. Johns-Manville Co., contains 
an illustrated description of the Audif- 
fren-Singrun refrigerating machine 
which is being marketed by the H. W. 
Johns-Manville Co. The machine, which 
is especially designed for use in resi- 
dences, hotels, clubs, etc., operates on 
^le compression system, using sulphur 
dioxide as the refrigerating plant. Sul- 
phur dioxide can be condensed or liqui- 
fied at low pressure; hence there is little 
likelihood of leaky connections. More- 
over, this gas is not poisonous and is 
dangerous only if allowed to escape into 
a confined space where it might vitiate 
the air necessary for breathing. 

Tlie machine consists of two globes 
joined by a hollow shaft which carries 
on its extension a pulley or shaft; in 
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PATTERSON 

HOT WATER TANK 

the practical improvement upon the 
old style tank and coil. 

Boiler Plate Shells, Heavy Seamless Drawn Brass Tubes. 
For use with exhaust or live steam, or low pressure boilers. 



HOT WATER 
OUTLET , 




STEAM INLET 
OR OUTLET 



There is no idle heating sur- 
face in Patterson Plumbers' Tank 
Heaters. The steam enters the 
large expansion chamber, expands 
and uniformly fills the large num- 
ber of "fl" shaped tubes of small 
diameter the area of which is much 
greater than of the steam inlet pipe. 
As fast as the steam condenses in 
transmitting its heat to the sur- 
rounding water, this condensation 
is discharged to the condensation 
chamber and flows by gravity back 
to the boiler. 



STEAM INLET 
OR OUTLET 



In the ordinary tank where a coil 
or return bend is used of the same 
area or size as the steam inlet pipe, 
its heating efficiency is rapidly 
destroyed, due to its being filled up 
by the water of condensation which 
forms more rapidly than it can 
be discharged through the single 
pipe. 

Patterson Heaters never create 
back pressure. The tubes never 
leak. The heads never blow- 
out. 



FRANK PATTERSON & CO. 

26 CORTLANDT STREET 
NEW YORK 
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appearance, it resembles a dumb bell. 
There are no joints, valves, gauges or 
stuffing boxes. One need but place the 
machine in its bearings, fill the conden- 
ser and refrigerator tanks with water 
and apply the power to have, at will and 
within a very few minutes, an abundance 
of cold air, cooled water, ice, etc. 



Casing 



Casing 




Audiffern - Singrun Refrigerating Ma- 
chine. (Front view.) 

One of the most novel features of the 
Audiffern-Singrun refrigerating machine 
is the fact that the compressor operates 
in the atmosphere which it compresses, 
within a hermetically sealed condenser. 
There are no connections that might 
leak; the pressure is not sufficiently high 
to cause an explosion even if the ma- 
chine be run without condensing water 
or otherwise maltreated. Any form of 
motive power can be used — steam, gas, 
gasoline, electricity, etc. 

Heating Efficiency That Speaks for It- 
self is a circular descriptive of the "larg- 
est single pipe (without air line) low 
pressure steam heating apparatus in the 
world, containing over 70,000 sq. ft. of 
radiating surface and 12 miles of steam 
pipes." The system was designed and 
installed by the Raisler Heating Co., 
New York, in the Riviera Building, at 
156th to 157th Street and Riverside 
Drive, New York. Additional figures 
for this building are that 1,200 Amer- 
ican Peerless radiators are installed 
while the boiler equipment consists of 
600 H. P. Star water tube boilers. 

We Could Not Trademark the Red 
Color of Rainbow, says a circular is- 
sued by the Peerless Rubber Co., New 
York, but we are protecting our friends 
by placing on every piece of genuine 
Rainbow the following trademark (con- 
sisting of the word Rainbow enclosed in 
a diamond-shaped border). The circular 
adds that the company also manufac- 
tures a complete line of high-grade of 
mechanical rubber goods, including belt- 
ing, packing and hose of every descrip- 
tion. 

Green's Economizer, devoted to recent 
developments in steam plant practice as 
affecting boiler efficiency and the eco- 



nomical recovery of heat from gases of 
combustion, is the subject of a new cat- 
alogue published by the Green Fuel 
Economizer Co., Matteawan. N. Y., 
which is not only a handsome and ex- 
haustive publication but contains data 
that stamp it as one of the imoortant 
engineering contributions of the year on 
this subject. Charts have been pre- 
pared, for instance, showing the flue gas 
temperatures corresponding to different 
rates of driving boiler heating surface, 
the temperature relations existing in a 
boiler and economizer installation, and 
how part of the boiler surface, as or- 
dinarily installed, may advantageously 
be replaced by economizer surface. Tests 
are plotted showing the temperature of 
the feed, water and flue gases in and out 
of the economizer during a period of two 
months, of an electric light plant in 
Springfield, 111. Still another chart shows 
the lowest temperatures to which it pays 
to cool gases by means of boiler sur- 
face, together with a corresponding chart 
for economizer surface. The earnings 
from economizer surface for each 100 
degrees difference between the initial 
tmperature of the gases and the initial 
temperature of the water for different 
numbers of square feet of economizer 
surface per boiler horsepower developed 
are shown on another chart, based upon 
actual results developed in over 150 boil- 
er tests. This chart afifords a means of 
foretelling the earnings to be expected 
from an economizer under given condi- 
tions. Accompanying all of these charts 
is explanatory text matter, with various 
examples worked out to illustrate the 
application of economizers to plants of 
different kinds, together with many pho- 
tographs and drawings showing typical 
installations. Size, 6x9 ins. (standard). 
Pp. 104. 

Foxboro Improved Recording Gauges, 

listing nearly 300 ranges in three sizes, 
covering all purposes and pressures from 
full vacuum to 10,000 lbs. per square 
inch, are the subject of a new bulletin 
published by the Industrial Instrument 
Co., Foxboro, Mass. The lists are ar- 
ranged to facilitate quick and easy se- 
lection of instruments and each instru- 
ment is assigned a code word for con- 
venience in identification. The bulletin 
is No. 65. Size, 8x11 ins. Pp. 24 
Tpimched for binding). 

Some Points of Superiority of the 
L^gonda Water Strainer, a new publica- 
tion issued by the Lagonda Mfg. Co., 
Springfield, O., gives considerable prac- 
tical information on the installation and 
operation of water strainers for power 
plant purposes. It also points out how 
a Lagonda type of strainer saves floor 
space in an engine room, as large pits 
are not necessary, it being possible to 
bury the whole strainer under the floor 
with only the top and hand wheel ex- 
posed. 
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Mechanical Equipment of Federal Buildings Under 
Control of tne Treasury Department. By Nelson 
b. Thompson, chief mecharficai and electrical en- 
gineer, office of the supervising architect. Second 
edition, re\-ised and enlarged. Contains the basic 
data used in tne design ot the mechanical and elec- 
trical equipment of Federal buildings under the 
control of the Treasury Pepartment. Also con- 
tains data for approxima.»ng the cost of the vari- 
ous parta of the work. The book takes in heating 
and ventilation, plumbing, stationary' and port- 
able vacuum cleaning plants, engines and gener- 
ators, motors and controlling apparatus, forced 
systems of hot water heating, commercial practice 
in factorv- heating, etc., and other valuable data. 
Cloth, S2.00. 

Central Station Heating. By Byron T. Gifford. 
This work presents the most advanced practice 
in central station heating, both steam and hot 
water, and is an invaluable guide, not only to the 
engineer, but to municipalities and public service 
commissions where district heating is being, or 
will be, used. 208 pages, with 42 figures, includ- 
ing 50 pages of miscellaneous engineering data. 
Size 6 X 9 J4 in., bound in flexible leather. Price, 
S4.00. 

Mechanics of Heating and Ventilating. By Konrad 
Meier. Including a series of ten charts containing 
data relating to the flow of water, steam and air, 
collected by Mr. Meier during an experience of 26 
years in heating and ventilating work, both in this 
country and abroad. Each of the charts replaces 
a series of tables on the subject, giving at a glance 
the result of a calculation from any combination 
of factors. 161 pages, illustrated, with ten large 
charts. Size 6x9 in. Price, S5.00. Separate 
sets of charts, printed on cloth, with lines in dif- 
ferent colors and mounted on boards. Single 
charts, SI. 50. Sets of ten charts, SIS.OO. 

Heating and Ventilating Buildings, a standard 
manual for heating engineers and architects. By 
Prof. R. C. Carpenter. Fifth edition, largely re- 
written. 577 pages, 27 7 illustrations, 8vo, cloth, 
S4.00. 

Efandbook for Heating and Ventilating Engineers. By 
Prof. James D. HofiEman and Benjamin F. Raber. 
The latest book on this subject. Unusually com- 
prehensive. 320 pages, with 4S-page appendix. 
Size 4Mx6K in., bound in flexible leather. Price. 
$3.50. 

Qoestioos and Answers on the Practice and Theory 
of Steam and Hot-Water Heating. By R. M. 
Starbuck. Illustrated. $1.00. 

Ventilation of Buildings. By William G. Snow and 
Thomas Nolan. 83 pages. Pocket size. Con- 
tains a statement of the general principles of ven- 
tilation and of their application to different kinds 
of buildings. Boards, 50c. 

Steam Heating and Ventilation. By Wm. S. Monroe. 
Containing formulas and data valuable in the de- 
signing of heating and ventilating plants. Price, 
$2.00. 

Steam-Electric Power Plants. By Frank Koester. A 

practical treatise on the design of Central Light and 

^ Power Stations and their economical construction 

and operation. 473 pages. 340 ills. Price, $S.Oo. 



Steam Power Plants; Their Design and Construction. 
By Henry C. Meyer, Fr., M. E. Third edition, fully 
revised. One of the standard works on the design and 
construction of power plants. Covers proportioning 
boilers, selection and writing specifications for steam 
engines, selection and arrangement of auxiUaries, con- 
struction of chimneys, coal handling, etc. 219 pages. 
Size 6 X 9 in. Illustrated and with folding plates. 
Price $2.00 postpaid. 

Steam Power Plant Piping Systems. By W. L. 

Morris, M. E. A complete treatise on design, instal- 
lation and maintenance, covering the details of all 
phases of piping and giving much space to the subject 
of maintenance. Expert advice given on problems 
arising from mistakes and breakdowns in the piping. 
490 pages. Size 6 x 9 in. 389 ills. Price S5.00 post- 
paid. 

Practical Steam and Hot Water Heating. By Alfred 
G. King. Containing over 300 detailed illustra- 
tions. The book is a working manual for heating 
contractors, journeymen steam fitters, architects 
and builders. Describes various systems of heat- 
ing and ventilation and includes useful data and 
tables for estimating, installing and testing such 
systems, 8vo. 367 pages. Price, $3.00. 

Power, Heating and Ventilation. By Charl« ^ .!». 
Hubbard, B.S., M.E. A treatise for designing and 
constructing engineers and architects. The whole 
subject of heating is covered, including the heatinjB 
of large institutions with central plants. Space fa 
also devoted to electrical matters connected with 
steam plants. 647 pages. Price, $5.00 (three 
volumes in one) . 

Notes on Heating and Ventilation. By John R. 
Allen. 152 Pages. 34 illustrations. Size, 4 i^x 
6K in. One of the new books, brought quite up 
to date, and containing much information to guide 
the intelligent steam fitter in the installation and 
heating and ventilating apparatus. Cloth, S2.50. 

Steam Fitters' Computation and Price Book, abridged. 
By Mark Dean. Price, S2.50. 

The School House. Its Heating and Ventilation. 
By J. A. Moore. 204 pages, illustrated. $2.00. 

A Manual of Heating and Ventilation, for engineers 
and architects, embracing tables and formulas 
for dimensions of pipes for steam and hot-water 
boilers, flues, etc. By F. Schumann. Second 
edition, revised and enlaiged. 12mo, $1.50. 

German Formulas and Tables for Heating and Ven- 
tilating Work, especially adapted for those who 
plan or erect heating apparatus. By Prof. J. H. 
Kmealy. Illustrated. Price, SI. 00. 

Centrifugal Fans. By J. H. Kinealy. A theoretical 
and practical treatise on fans for moving air in 
large quantities at comparatively low pressures. 
206 pages. 39 diagrams. Full limp leather pock- 
etbook round corners, gilt edges. Price, $5.00. 

The Principles of Heating. By William G. ■'^now. 
A practical and comprehensive treatise on Applied 
Theory in Heating. 161 pases. 42 illustrations. 
38 tables. Size, 6x9 in. Cloth, $2.00. 

Moderii Sanitary Plumbing, Steam and Hot Wateir. 
By James J. Lawler. 400 pages. 228 illustra 
tions. Size, 6x9 in. This is the latest edition of 
Mr. Lawler's well-known work on this subject - 

Price. .S4.00 
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A Typical Large Installation of Cham- 
berlin Metal Weather Strip, published 
by the Chamberlin Metal Weather Strip 
Co., Detroit, Mich., describes the equip- 
ment of sixteen principal buildings of 
the University of Michigan, at Ann Ar- 
bor, Mich., with this type of weather 
stripping. The circular goes on to state 
that as a result of the installation it 
was found possible, in connection with 
two of the buildings that were inade- 
quately heated, to give up a plan that 
had almost been adopted of providing 
auxiliarj^ heat from outside sources. 

This is the House That Professor 
Jones, of Yale, Built is a clever circular 
issued by the Vapor- Vacuum Heating 
Co., Philadelphia, Pa., showing the heat- 
ing layout for this residence, together 
with a view of the house itself, as 
equipped with the Kriebel system of 
vapor-vacuum heating. Included in the 
circular is a letter from the owner ex- 
pressing his satisfaction with the system 
after a year's trial. 

How to Buy a Vacuum Cleaner is 
the title of an interesting treatise writ- 
ten by Carl D. P>ushnell, M. E., and 
published by the United States Radia- 
tor Corporation, Detroit, Mich. The 
author discusses the "two essential ele- 
ments," which, he says, are suction and 
volume; also the two general classes of 
vacuum cleaners — high and low vacuum. 
Comparisons are made between the pis- 
ton pump types, bellows types, and fan 
and cycloidal pump types. The author 
then takes up the Capitol-Connersville 
vacuum system, a comparatively high 
vacuum system, and the Capitol-Invinc- 
ible, equipped with a low vacuum fan. 
The fan design of the Capitol-Invincible 
is especially interesting. The fans are 
connected in series, i. e., the air is drawn 
into the center of the first fan, passed 
into a set of stationary conversion 
vanes, thence into the second revolving 
fan, and by this fan is passed into the 
second set of conversion vanes, from 



which it escapes and exhausts through 
the port in the exhaust chamber. This 
operation has reference to a two-fan 
machine. The purpose of this design is 
to enable the conversion blades or vanes 
to convert the velocity energy of the 
air into pressure. The booklet includes 
views of each type of cleaner. Size, 
4x7. Pp. 16. 

PortaDi^ or Hand Tachometers, single 
spindle multi-speed spring type, for hand 
application to engine or machine shafts, 
pulleys or fly wheels, designed by Dr. 
Thorn, Leipzig, Germany, are featured 
in the March, 1912, bulletin of the Indus- 
trial Instrument Co., Foxboro, Mass. The 
company's line of stationary tachometers 
and tachographs are also described, with 
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The Natural Ventilating Standard 

By KoNRAD Meier. 



Although the eng-ineering profession 
will naturally listen to hygienists in 
seeking a standard for its work and has 
been trying of late to reconcile their 
recent, apparently conflicting discover- 
ies and opinions, there is, on second 
thought, much ground for the criticism 
expressed by a prominent hygienist that 
much has been quoted by engineers on 
physiology, but very little said on en- 
gineering problems. 

We need only to remember that there 
is always a natural standard to which no 
physiologist can take exception. The 
engineer should be able to define this 
standard and to solve the problems of 
meeting it, but evidently, much remains 
to be done in this direction. 

The object of heating and ventilating 
reduces itself to the reproduction in- 
doors of the natural outdoor atmosphere 
at its best, or to approximate it as far 
as conditions will permit. This ideal is 
definite and simple enough, but it is not 
adequately expressed by temperature, 
humidity and carbonic acid percentage 
of the air. These customary standards 
are therefore often misleading and do 
not by any means assure comfort and 
wholesome air. For instance, a room 
may have the stipulated air temperature 
of 70° F. at normal humidity and still 
be chilly while the walls remain cold and 
damp. Again, the same room may feel 
close at other times, at the same air tem- 



perature, when the surrounding objects 
radiate too much heat. If the customary 
requirement of 70° F. is interpreted to 
be an average air temperature, there is 
much chance for variation between floor 
and ceiling, also from inside toward out- 
side walls. Temperature readings, espe- 
cially dry bulb, are notoriously decep- 
tive and used often mainly for moral 
effect. Occasionally a customer can be 
satisfied bv merelv shifting the ther- 
mometer. The heat, therefore, must 
not only be imparted to the air, but in a 
good measure to the structure itself, and 
be fairly distributed. 

A fixed amount of moisture at normal 
air temperature may give different de- 
grees of comfort according to emission 
or absorption by the structure, that will 
effect the relative humidity and sensible 
temperature. Even the same percentage 
of saturation will give the impression of 
more or less dryness, depending on the 
amount of dust in the air. It should, 
be remembered also that the bearing on 
comfort and health of relative humidity 
in itself, within reasonable limits, has 
never been demonstrated conclusively, 
it being almost impossible to exclude all 
other factors that will interfere with a 
fair comparison. A standard percentage 
of humidity is therefore of questionable 
value and comparatively unimportant 
in any event, since, after all, we may 
feel comfortable outdoors within a con- 
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siderable range of saturation. Objec- 
tionable extremes can be avoided in or- 
dinary situations by proper selection and 
use of tbe heat carrier and of the ven- 
tilating system. 

FUNCTION OF CARBONIC ACID TESTS. 

As to the customary tests for car- 
bonic acid, they will merely give an in- 
dication to what extent the products of 
combustion generated by the occupants 
or other sources are being diluted. Un- 
der stajted conditions, this may be ac- 
cepted as showing the quantity of 
ventilation, but not the quality, which 
is most essential. Such tests can never 
prove the purity and wholesomeness of 
the air, since it is often made unfit in 
various ways, not indicated by the per- 
centage of carbonic acid. In fact, the 
kind of vitiation measured by it is now 
considered to play a minor part. Lack 
of sanitation, sometimes in connection 
with heating, or even in the ventilating 
apparatus itself may be a factor in pol- 
luting the air. For example, a system 
that will raise or stir dust, vapor and 
heat instead of deftly picking up and 
removing them, is often worse than no 
artificial provision, even though it might 
make a better showing by the carbonic 
acid test. Other methods of testing, 
likewise, have a limited application. 
There is no better device than the hu- 
man nose to tell an undesirable state of 
the air. It will also help to trace its 
sources, which may require attention. 

HEATING SYSTEM SHOULD BE ADAPTED TO 
STRUCTURE. 

It is evident, therefore, that other 
points must be considered besides tem- 
perature, humidity and the rate of 
dilution or renewal. The natural stan- 
dard indeed gives considerable latitude 
in respect to these items, which is reallv 
consistent with the natural conditions 
and changing requirements, but it will 
define more clearly some other essen- 
tials. The most vitalizing and agreeable 
atmosphere is that of a sunny day with 
cool bracing winds, giving energy direct 
from the heat rays of the sun, stimulat- 
ing respiration and the tlicrmal func- 
tions of the body. To approach this, a 
certain amount of radiant heal seems 
necessary to produce comfort, while the 
air temperature should be ke])t down, 



thus creating a condition similar to the 
sense of relief that one experiences after 
hushing a well-heated room by windows, 
the air itself being cool and sweet, while 
the walls regulate and keep up the sen- 
sible heat. Hot air, for instance, even 
when fresh when applied in rooms with 
thin, cold walls, will not have the same 
effect. Direct radiation with indepen- 
dent air supply to supplement leakage 
as far as needed, would seem to come 
nearer to it in such cases, while mas- 
sive buildings, requiring little heat, can 
be warmed successfully by air, which 
need not be as hot and is more likely to 
be wanted for ventilation. Again, occa- 
sional airing would not interfere as 
much with the heating. In other words, 
the system of heating and ventilating 
should be adapted to the structure, so 
that a room may be kept comfortable at 
the lowest air temperature practicable. 

THERMAL RESERVE OF APPARATUS AND 
BUILDING A FACTOR. 

For similar reasons it is desirable to 
consider the thermal reserve of the ap- 
paratus and building'. Solid walls are 
slow to heat to a point where a room 
will feel comfortable. Hence, if air is 
the heat carrier, the service should be 
continuous or ample time should be al- 
lowed for heating up. Failure to do so 
will result in cold walls and high air 
temperatures in the efl:"ort to relieve the 
chill, creating undesirable, uneven con- 
ditions. Light and permeable struc- 
tures should have some reserve heat 
stored in the apparatus itself to create 
more equable temperatures. Hot water 
heating will often meet this requirement 
by preventing excessive drop of room 
temperatures over night that would call 
for extra heating capacity in the morn- 
ing and higher temperature of heating 
surface. 

The heating should also be suited to 
the method and need of ventilating. In 
ca^es where windows are used to any 
extent in addition to or without some 
artificial system, direct heating is always 
best, as it will not be interrupted by out- 
side influences, but is stimulated, if anv- 
thing, according to need. Indirect heat- 
ing, even with blowers, cannot be 
depended upon while windows are open 
and is lial)le to be upset for a good part 
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of the time, because of disturbances 
throughout the structure. Except in 
massive buildings, where occasional air- 
ing cannot cool the rooms appreciably 
and where the ventilating requirements 
more nearly coincide • with those for 
heating, the heating should be indepen- 
dent of the air supply. As a general 
rule, the need for ventilation is greatest 
when rooms are liable to become over- 
heated, while in cold weather the in- 
creased natural leakage and circulation 
justifies a reduction of the artificial ca- 
pacity. 

Again, the air supply is often wanted 
only for brief periods wdiile the heat 
must be kept up longer for various rea- 
sons. It would seem, that each prob- 
lem could be solved to better advantage 
and higher efficiency secured, if treated 
by itself in the most straightforward 
and direct manner. Partial combina- 
tions with the double ducts and other 
ways of varying temperatures introduce 
niechanical and other difficulties and 
rarely accomplish the results expected. 

PREVALENCE OF DUST IMPORTANT FEA- 
TURE. 

Heating and ventilating equipment 
that would meet these requirements as 
to agreeable air and wall temperature, 
proper distribution and efficient opera- 
tion, may still lead to complaints from 
dryness owing to a prevalence of dust, 
from foulness owing to dust combined 
with moisture and from stuffiness in 
general, even before occupancy. These 
complaints may be due to lack of salu- 
brity in general, but more often the fail- 
ure to observe the elementary rules of 
hygiene in regard to the design and 
maintenance of heating as well as ven- 
tilating apparatus. Purity and sweet- 
ness of the air, according to the natural 
standard are most essential. It seems 
plain that room air cannot be pure if 
continuously or periodically contamina- 
ted by dried, cooked and partly decom- 
posed' dust lifted and carried around by 
hot air currents rising from dirty heat- 
ing surfaces. On the other hand, direct 
radiation will be objectionable where it 
cannot be kept clean, as would be the 
case in certain industrial buildings, or 
when it cannot be placed effectively. To 
screen direct radiation is also objection- 
able, since concealed surfaces will never 
be kept clean in the nature of things. 



The combination of heat and dust is 
fatal to pure air. Apparatus must be 
designed to avoid or reduce as much 
as -possible such sources of contamina- 
tion. This will often help where tests 
for carbonic acid fail to indicate the, 
remedy, or merely call for more volumes 
to be supplied, possibly impure and ap- 
plied at high cost, with low efficiency. 

Purity may be aft"ected also by inju- 
dicious choice and proportioning of air 
supply and exhaust. The latter for in- 
stance is always preferable when deal- 
ing with solid particles, which should be 
removed at or close to the source. Ven- 
tilation on the principle of diluting im- 
pure air is inefficient in such cases as it 
can never remove all of tbe contamina- 
tion. 

The natural standard thus would leave 
the most desirable air temperature, hu- 
midity and renewal in a given case to 
be determined within liberal limits, well 
enough understood and settled general 
custom and, besides, will force attention 
upon the hygienic requirements, which 
cannot be expressed in customary meas- 
ures, but may be defined by a few rules. 

SUGGESTIONS FOR MEETING HYGIENIC 
REQUIREMENTS. 

1. Keep down room air temperatures 
by utilizing radiant heat in mild form 
in place of warm air currents, as far 
as conditions will permit. 

2. Reduce warm air currents by mod- 
erate temperature, low height and shal- 
lowness of heating surfaces. • 

3. Distribute and locate heating sur- 
faces according to exposure to secure 
even temperature. 

4. Select system and heat carrier to 
suit structure and service conditions, to 
avoid cold walls and overheated air. 

5. Use heating surfaces that are vis- 
ible and easily cleanable, or self-clean- 
ing. 

6. Do not let decoration interfere with 
sanitation. 

7. Avoid forming dirt corners by pip- 
ing and apparatus. 

8. Insist on proper regulation of heat 
emission in one form or another, which 
means also insulation of surfaces not 
under control. 

9. Do not sacrifice heating efficiency 
to obtain ventilation or vice versa, do 
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not spoil the air supply by heating it 
higher than necessary. 

10. Ventilate locally, as far as feas- 
ible, with regard to sources of vitiation 
rather than on the principle of diluting 
impurities. 

11. Preserve the purity and sweetness 
of the air supply. 

Whether the requirements be ex- 
pressed in the customary terms or the 
natural standard be taken as a guide, the 
results will always largely depend on 
the mechanical perfection of the appara- 
tus. This means assurance of proper 
heat delivery, when and where required, 
of the right volumes and temperature 
for the air supply and the efficiency of 
an exhaust system, all to be effected 
under varying conditions and outside 
influences. Most of the complaints of 
overheating", underheating, drafts and 
stagnant air will be found at bottom to 
be the result of poor engineering, if 
the failure to calculate systematically, 
on the basis of natural laws can be 
so called. Sometimes these defects are 
aggravated by lack of judgment and 
experience in advising owners, archi- 
tects and builders, which is also the 
fault of the engineer, or whoever had 
attempted to play his part. When over- 
ruled on vital points, that would slight 
legitimate requirements and cause suf- 
fering to other people, the engineer 
should not be content merely to be on 
record, but he should fight, on general 
principles, for what is fair to all parties 
concerned. If he does not insist or re- 
sign, he connives with the unscrupulous 
property owner, who cares not whether 
his premises are safe and sanitary. 

The success of a plant will depend, 
furthermore, on the solution of the prob- 
lem from the economical point of view. 
The failure to boil down and to elim- 
inate the superfluous or to strip an ap- 
paratus of all the cumbersome parts,' 
deadweight and unnecessary capacity, is 
always a handicap in service and main- 
tenance. Over elaboration is poor en- 
gineering, which should be tolerated 
under no conditions. Excessive cost due 
to unwarranted reserve parts or dupli- 
cation in place of the one reliable device 
is retarding confidence by investors as 
much as those cases where the bare 
requirements are deliberately slighted in 



competition and those where the meagre 
funds might have sufficed, if applied 
to best advantage. The cost of opera- 
tion should be considered, not only with 
a view to best investment, but in the 
light of what the owner can afford. 
Simplicity, ease of control, and the ex- 
tent to which a plant is madfe fool-" 
proof, are also essential. The frequent 
failure to work out these features often 
results in that disinclination of many 
owners to make use of the equipment, 
of which engineers often complain, but 
which in the last analysis is due to poor 
judgment on their part. 

On fair consideration it will be ad- 
mitted that actual practice still too fre- 
quently falls short of the old-established 
requirements and rarely approaches the 
ideal of reproducing nature at her best. 
While stipulation as to temperature and 
air volumes may be necessary in some 
cases and for some people, too much at- 
tention has been directed to the quanti- 
ties, at the expense of quality in heating 
and ventilating, which would be devel- 
oped by the consideration of the natural 
standard. If engineers will use but fair 
judgment and good sense as to capaci- 
ties, take care of accurate delivery, and 
mechanical perfection of apparatus in 
general, adapt the method to the situa- 
tion and insist on sanitary apparatus, 
there will be less need of guarantees and 
less question as to temperature humidity 
and carbonic acid tests. There will be 
less talk of canned air. Window venti- 
lation will resume its legitimate time and 
place. It would seem, indeed, that the 
problems of the day are mainly for the 
ene'ineers to solve. 



Fresh air is air that is cool and in 
motion and free from odor. Its oxy- 
gen and carbon dioxide content are 
comparatively unimportant. Its feeling 
of freshness and its freedom from odor 
ajP6 the important things. Pure air is 
normal, outdoor air having the normal 
percentage of oxygen, carbon dioxide, 
nitrogen, etc. We must make that dis- 
tinction between fresh air and pure air. 
Modern efficient ventilating systems do 
what they are built for — namely, keep 
the air pure. They do not and cannot 
automatically keep it fresh as well. — 
Dr. Luther H. Gulick. 
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The Attitude of Heating Engineers towards the J^eW 
Thought on Heating and Ventilation 



How the new ideas in heating and 
ventilation, advanced by physiologists, 
as well as by those in the heating pro- 
fession, are viewed by engineers gener- 
ally, is well illustrated in the discussion 
that followed the reading of a paper on 
"Open Windows with Mechanical Ven- 
tilation," by Ralph C. Taggart, before 
the summer meeting of The American 
Society of Heating and Ventilating En- 
gineers. 

In this paper the author stated, among 
other things, that in his judgment no 
ventilating system should be installed in 
which the balance of the system is ap- 
preciably affected by the opening of win- 
dows. 

"We should allow the occupants of a 
room," continued Mr. Taggart, "some 
easy means of changing air conditions 
within the room. No matter how care- 
fully the system is operated, it cannot 
meet all individual requirements, and if 
the opening of windows is not allowed, 
the simplest and, in many cases, the 
only easy means of controlling certain 
air conditions is removed." 

Proceeding on this basis. Mr. Taggart 
considered the question of using open 
windows in connection with a ventila- 
ting system where air is taken from out- 
of-doors and where it is washed and 
blown through suitable ducts to the vari- 
ous rooms of the building. "Some en- 
gineers," he said, "maintain that if win- 
dows are opened in rooms supplied with 
air from a fan or blower, a large part of 
the air supplied by the fan will immedi- 
ately pass to the rooms in which the 
windows are open, and that the other 
rooms will not receive their proper pro- 
portion of air, or, in other words, it is 
maintained that the distribution of the 
air will be seriously interfered with. 

"Investigation shows that the tendency 
of air to enter a building through open 
windows is much greater than the ten- 
dency to suck air out from a room 
through open windows. This is due to 
two facts : first, a building acts to a con- 
siderable extent like a chimney ; and, 
second, the inertia of the air, when there 



is any breeze, is much more effective in 
bringing air in through an open window 
than in sucking air out. 

"The engineer may say, however, that 
it is a question of pressure and that with 
the ventilating system in operation the 
various rooms are carried under a con- 
siderable pressure. This is a mistaken 
notion with the ordinary ventilating ap- 
paratus. With vent or exhaust tlues of 
any reasonable size, plus also the chances 
for air leakage around the room itself, 
it will be found in rare instances only, 
in a ventilating apparatus, that the pres- 
sure in any room is sufficiently above 
the outdoor pressure so that it may be 
measured by any except perhaps the most 
delicate of instruments. The additional 
flow of air, therefore, is usually very 
small in a room with open windows, be- 
cause of any lessening of pressure within 
the room. In fact, with the air blow- 
ing into a room from out-of-doors, it 
will be found that, while the total air 
admitted to the room is greater with 
the windows open, the air entering the 
room from the ventilating apparatus is 
less, so that more air, rather than less, 
is left for the other rooms. 

"Let us assume a room, however, in 
which considerable pressure is carried 
within the room itself, although this 
shows a very faulty design in the ven- 
tilating equipment. In such a case the 
opening of windows on a particular day 
when the wind is most effective in re- 
moving air from the room will cause an 
excess of air to enter the room from 
the ventilating aonaratus. This excess 
however, is not so great as might be 
imagined especially if the connections in 
the branch flues from the main ducts to 
the individual rooms have some appreci- 
able resistance, as they usually do. 

"The increase in air supply vsnes only 
as the square root of the increased dif- 
ference of pressure, and if in the original 
design the branch connections have been 
slightly choked so as to place the larger 
part of the duct resistance in these 
branches, the increase in air discharge 
into a room with open windows may be 
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made practically negligible. Some may 
say that this resistance in the branch 
connections is very undesirable. This is 
not so if the main ducts are made of 
proper size, so as to minimize the fric- 
tion within them, and this is desirable, 
for the main ducts are usually horizontal 
ducts, and the horizontal ducts should 
always be large enough to be easily ac- 
cessible and larg-e enough so that the 
total friction resistance within the duct 
system^ is small. If the friction in the 
main ducts is small, the friction in the 
branch connections may also be small 
and yet large enough so that the friction 
in tlie main ducts is negligible in com- 
parison. 

"How small an increase in duct sizes 
is required to reduce the friction in ducts 
is often not appreciated. For the same 
quantity of air delivered the friction 
varies inversely as the fifth power of the 
diameter, so that if the diameter of a 
duct or pipe is doubled, its friction is 
reduced to 1-32 of its former value. If 
the duct is increased in diameter only 
50%. the duct whose diameter is two- 
thirds of the other duct has a friction 
resistance more than seven and one-half 
times as great, or if the diameter is in- 
creased only one-fourth, the friction re- 
sistance is reduced in the ratio of more 
than three to one. 

"It has come to be the practice in 
many cases in ventilating apparatus to 
reduce the sizes of ducts, etc.. to such 
an extent that many of the horizontal 
ducts are practically inaccessible and so 
that the friction resistance in the ap- 
paratus results frequently in the clos- 
ing down of the apparatus because of 
the power required to operate the fan, 
especially if connect-ed to a motor taking 
electric current, which may cost 5 to 10 
cents per kilowatt-hour. r\Iain ducts and 
main branches, therefore, should be 
made large, while vertical branches 
should be properly reduced. 

"If then the windnws may l)c opened 
'^•en with the ordinary fan system of 
hrating. some one may say that the good 
a'r from the ventilating 'system will 
escape directly out of doors. Generally 
speaking, this is not so. and in the spe- 
cial instance-; where they occur, short 
circuits from the air inlets of the ven- 
tilating apparatu> to open windows are 
usuallv easilv rectified. 



"Some, however, may say that whereas 
we get pure washed air from the ven- 
tilating apparatus, we get only dusty air 
from the windows. This is denied by 
open-window enthusiasts. The truth lies 
between these two statements. In very 
dusty localities there may be consider- 
able objection to admitting air directly 
from out-of-doors without washing or 
cleaning it, but I believe there are few 
who will not acknowledge that we get 
pretty good air in summer through open 
windows, and if it is good enough for us 
in the summer it should not be rejected 
because of similar chemical constituents 
in the colder weather. 

"In regard to the question of humid- 
ity, the opening of windows for admit- 
ting air may change the humidity of the 
air, but if it renders the room more 
habitable and comfortable the author 
sees no reason why it should not be con- 
sidered an improvement. 

"In regard to comfort, on the other 
hand, there is an element of temperature 
stratification of the air which seems to 
be stimulating and invigorating to many 
people. In other vv-ords, air at a dead 
uniform temperature is not so desirable 
as air in which there are some differ- 
ences in temperature. This can be car- 
ried too far, however, especially with 
people of sluggish circulation. In so far 
as it is desirable it Cau often be obtained 
very easily by the opening of windows 
in conjunction with the ventilating sys- 
tem. It can also be obtained without 
open windows, but usually not nearly so 
readily. 

"Open windows used in conjunction 
witli ventilating systems in general, 
therefore, increase the quantity of fresh 
air supplied ; provide means for admit- 
ting cool air ; give an additional temper- 
ature control, and often furnish an easy 
method of adding to the possible com- 
fgrt of occupants. Open windows should 
not, in the average case, and absolutely 
cannot, in a well-designed ventilating 
apparatus, interfere with the operation 
of the ventilating system." 



DISCUSSION. 

F. R. Stills It is my opinion there 
is not a subject before this society of 
greater moment at this time, particularly 
to the engineers if not for the public 
good, than to start an investigation either 
among ourselves or in urging it upon 
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physiologists, to determine what is the 
quality of air necessary for the welfare 
of the human being-. There are none 
among them who have any sound opin- 
ion on the subject. The fact of the mat- 
ter is, the only method we have now for 
determining the quality of air is by the 
measurement of the carbon dioxide in 
the air, which has been very conclusively 
proven is not an exact or satisfactory 
measurement at all. 

In early April I was invited to visit 
the University of ^^linnesota, where Pro- 
fessor Bass has equipped a room in one 
of the public schools, located in one of 
the worst districts of the town, consid- 
ering the class of children who attend 
it. They are mostly made up of "river 
rats" from the lowlands ; they are ges- 
erally very unclean and there has been 
more complaint about that particular 
school than any other. We loaned them 
part of the apparatus and the instru- 
ments to carry on this work, and others 
have loaned other parts of it. They 
have an air washer, temperature and 
humidity controlling thermostats and hu- 
midostats, and every desk in the room 
has a nozzle so shaped and at such an 
angle that each pupil, no matter what his 
position, whether sitting , back in his 
chair or leaning over his deck, is di- 
rectly in the flow of fresh air. Unfor- 
tunately, the apparatus was not com- 
pleted in time, so nothing can be done 
this year. Professor Bass has no hob- 
bies nor theories to demonstrate in this 
thing at all. His idea is to invite physio- 
logists to come there. The State is pay- 
ing for a portion of the expense neces- 
sary to carry on the investigations. I 
might add that he has also put in an 
ozone machine. 

I was recently reading an article which 
appeared in one of the English engi- 
neering papers — that they are seriously 
considering this same problem over 
there. It seems to be a subject which 
will be very difficult to solve. This ar- 
ticle concluded there must be something 
in the changes in the outside atmos- 
phere, not present in an artificially heat- 
ed building, which has an effect on the 
human system that present ventilating 
systems fail to accomplish. The air is 
not always of the same constituency out 
of doors, and it is this change from one 



condition to another which evidently 
gives us relief. We know that in our 
exercises and in our amusements and 
other habits of life, we get very tired 
of any one continuous steady element; 
it becomes monotonous and, I think, per- 
haps, our whole nervous system uncon- 
sciously is affected in this same way by 
the uniform conditions prevailing inside 
our buildings ; there is something in this 
beyond the engineer ; it is up to the phy- 
siologist. I think we ought to take some 
action or place ourselves on record in 
some way to induce physiologists to 
make an examination into this thing on a 
very much broader scale than ever has 
been heretofore attempted. We need just 
such assistance and then we will have a 
standard and know how to proceed. But 
as this thing is going on, with a lot of 
doctors saying one thing and another 
lot saying something else, the ultimate 
result will be, there won't be any ventil- 
ating business for us, if it all goes to 
open windows. (Laughter.) It seems 
absurd, on the face of it, that the doc- 
tors should take such a stand ; they will 
advocate the open window for a well and 
healthy individual, and yet if you try to 
get a doctor to open a window in an 
operating room he will have a fit; he 
would not attempt to carry on an opera- 
tion there because the dust and dirt 
would blow in and get into the wounds. 
I think the case of a patient in whom 
certain cuts or incisions have been made 
and is thus expOsed to bacteria is no 
more critical than the constant exposure 
of the mucous membranes of other parts 
of our bodies. Some people have a 
very low resisting quality, either sick or 
well, whereas other people can throw off 
most anything; we have to take care of 
both kinds. 

I think it is a very important proposi- 
tion which confronts us, and I hope the 
society will give more than passing at- 
tention to it. 

Vice- President Hale: Those who 
were at the annual meeting in January 
will remember the heated discussion on 
the floor on this very subject, mostly be- 
tween the physiologists, and they have 
not yet decided exactly what standard 
they are going to set up for our consid- 
eration. 
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H. W. Whitten : I wish to add that 
it is not only a physiological question but 
largely a psychological one, largely a 
question of imagination as to what is 
good and what is bad ventilation. That 
feature was brought out in a conference 
between a committee of this society on 
school ventilation and a committee of 
the American Society of School Hy- 
giene, in which the doctors and scientists 
composing the school hygiene committee 
expressed the unanimous opinion that 
mechanical ventilation as now practiced 
by engineers was, in the main, right and 
desirable, that there were certain feat- 
ures about it which they themselves 
frankly admitted they did not under- 
stand, such as for instance, the most de- 
sirable optimum temperatures, optimum 
relative humidity and the desirability of 
changes in teperature. 

Contrary to the experience of the au- 
thor regarding the tendency of air to 
enter a building through open windows 
rather than to leave it, a long series of 
observations and experiments, covering 
a period of five or six years, has shown 
me that that statement is not true, that, 
given an independent air supply to a 
building other than the windows or 
walls, and with the wind blowing about 
the building, a greater volume of air will 
go out of the building than will come in, 
due, among other reasons, to the expan- 
sion of the warm air in the building it- 
self. If there is 50° difiference between 
outdoors and indoors, an artificial plen- 
um is set up and the bad air expands 
equally in all directions. Being rarified 
and seeking, by the laws of physics, to 
reach air of a similar density, it with- 
stands to a considerable degree the in- 
coming of the cold air. On the shel- 
tered side of a building, there will be, 
instead of a pressure, a condition which 
might be called, and is called by the 
English investigators, a non-pressure, 
which superinduces the outflow of air, in 
addition to its natural tendency from 
expansion. In one case I remember, with 
a 15-mile wind blowing, the comparative 
air flow in the duct on the exposed side 
of the building would be represented by 
4 for the inlet and by 7 for the outlet, 
whereas a comparison of similar ducts in 
rooms on the sheltered side would show 



the inlet represented by 8 and the outlet 
by 3. That might be called an average 
comparison. 

Another thing is that the outflow 
from the sheltered side of a building or 
the movement of air within the rooms, 
is very largely, almost entirely above the 
breathing level. The warmest air is in- 
troduced several feet above the floor. The 
window sills are several feet above the 
floor. The air flow is stratified across 
the room and out of the windows. There 
is a more or less stagnated condition in- 
duced at the bottom of the room near 
the floor and that produces what might 
be called muddy bottom. COg tests* 
taken in this room have shown a large 
proportion of the COo near the floor or 
up to 2 or 3 ft. above, the floor, above the 
breathing level of the children when 
seated, in comparison with that in the 
rooms on the exposed side. 

J. I. Lyle: Regarding the difference 
of the air admitted through open win- 
dows in the summer and in the winter, 
in the case of a silk mill in New York, 
which turned out fine silk ribbons, this 
mill was able to run throughout the sum- 
mer with the windows open without any 
trouble from dirt and dust, but when 
cold weather came on and the people 
started their heating plants, the mill had 
trouble and they had to shut the win- 
dows and operate air washers. There is 
a difference in the amount of dirt in the 
outside air in summer as compared with 
winter. 

I personally had an experience with 
an air washer where we had a complaint 
of deterioration. On making an exami- 
nation, we found traces of sulphuric 
acid in the air. The water used in the 
washer was analyzed, and was found to 
be perfectly good, but there was suf- 
ficient sulphur being taken out of the 
smoke in the surrounding atmosphere 
to charge that water rather heavily with 
sulphuric acid during a week's run. 
There was a good deal more trouble of 
that kind in winter than in summer. 

F. L. Williams: I think a great deal 
of 'the window-opening agitation has 
been due to the use of the old system of 
gravity ventilation. There is no ques- 
tion that if you open the windows with a 
gravity system, the system is immediate- 
ly affected. The stacks will not pull as 
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well, and I have found this true some- 
times with fan systems of ventilation. 

I am somewhat of a crank on the 
double fan system of ventilation. With 
a proper system of ventilation, the open- 
ing of the windows has very little effect. 
Many a time in buildings equipped with 
a double fan system, without a strong 
outside wind pressure, I have placed an 
air meter on the window sill and opened 
the window wide and the air meter has 
not even turned. I have made that ex- 
periment so often that I cannot be mis- 
taken. We have wholly devoted ourselves 
in the direction of double fan systems. 



However, as engineers, we cannot 
deny the fact that artificially heated air 
is different from outside air. I have had 
chemical tests and analyses made of air 
in rooms which showed exactly the same 
amount of carbon dioxide as was con- 
tained in the outside air, but when we 
passed from that room that had practi- 
cally pure air to the outside, there was a 
wholesomeness in the outdoor air that 
we did not find inside. 

I believe the time is coming when we 
will reoxygenize the air after it is heat- 
ed. This has already been done in the 
tunnels of London. 



Heat Transmission Through 'Building Walls of 

Corrugated Iron 



The modern tendency to construct 
shops and manufacturing establishments 
with large window areas, the concrete 
or steel frame often forming little more 
than a grid for the windows, has di- 
rected much attention to the calculation 
of the heating requirements of such 
buildings. In the case of the heat losses 
through building walls of corrugated 
iron, an interesting opportunity was af- 
forded for determining these losses in 
connection with the new fan shop of the 
Green Fuel Economizer Company, of 
Matteawan, N. Y. The walls and roof 
of this structure, which is devoted to the 
manufacture of fans and blowers, con- 
sist solely of glass and corrugated iron. 

During the construction of the build- 
ing it was noticed that there was no au- 
thentic figures on the rate of heat trans- 
mission through corrugated iron. On 
this account, the builders were prepared, 
if necessary, to line the building, if a 
comfortable temperature could not be 
maintained otherwise with a moderate ex- 
penditure of heat. To their surprise, 
however, the loss of heat from the build- 
ing was found to be not excessive. This 
is explained in part by the fact that con- 
siderable care was taken in the construc- 
tion of the building to avoid air leaks, 
the crevices under the eaves being care- 
fully plugged with asbestos and the bot- 
tom courses of the sheathing being ce- 
mented into the floor. 



Aside from this, physical theory indi- 
cates that the heat transmission through 
corrugated iron should not vary greatly 
from that through a single thickness of 
glass and the tests apparently show this 
to be the case. 

The shop measures 225 ft. long by 48 
ft. wide, with an average height of 32 
ft. There are continuous windows on 
one side 15 ft. high and on the opposite 
side, 19 ft. high. Otherwise, the build- 
ing is covered with corrugated iron of 
single thickness without lining. Meas- 
ures were taken to make the building as 
air tight as possible, as already stated. 
The exposure of the windows is east and 
west, the smaller windows being on the 
east side. 

The coefficients given by different au- 
thors for the rate of heat transmission 
through single windows vary somewhat. 
Prof. Homer Woodbridge gives for 
single windows with a southern exposure, 
a coefficient of 1 B.T.U. per square foot 
per hour per degree difference in tem- 
perature between inside and outside. For 
northern exposure he suggests adding 
35%, for eastern exposure 15% and for 
western exposure 25%. Ludwig Dietz, 
quoting Dr. Rietschel, of Berlin, and also 
the specifications of the Prussian Gov- 
ernment, gives for single windows 1.026, 
and Dr. Rietschel suggests increasing this 
10% for northern exposure or north- 
easterly or northwesterly exposures, and 
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10% for especially strong winds. The 
only figure for corrugated iron with- 
out sheathing that has been found 
is one by Rietschel of 2.132. but with- 
out any statement as to whether this re- 
fers to superficial wall area or to tho 
actual surface of the iron. 

Various attempts have been made to 
analyze the coefficient of heat transmis- 
sion from one fluid to a solid substance 
and from the solid to a second fluid. 
The formula commonly employed is of 
the form," 

1 

k = 

1.1 X 

- + - + - 
Ai Ac e 



of the fluid. Rietschel gives for air at 

rest 

c = 0.82 

In slow motion, as in contact with 
cold windows. 

c = 1.03 

In rapid motion, as outside of build- 
ings, 

c=1.23 

d for glass is given as 0.60 and for 
sheet iron as 0.57 

T for single windows is given as 36, 
no value being given for iron. 

Calculating from the above values, we 
find that for a single glass window Ai 
is 1.84 and Ao is 2.07. For sheet iron 
the value for Ai is 1.81 and for Ao 2.04. 




VIEW IX THE FAX SHOP OF THE GREEN FUEL ECONOMIZER CO., MATTEAWAN, 
X. Y., SHOWING LOCATION OF FAN, HEATER AND AIR DUCTS. 



Wherein Ai is the transmission from 
the inside fluid to the wall surface and 
Ao is the coefficient of heat transmission 
from the outside wall surface to the sec- 



For e Rietschel gives 190 for iron and 
6.6 for glass. It will, therefore, be seen 
that the third term in the denominator 
of the expression for k can be neglected 



ond fluid, e is the conductivity of the ma- for Jjon and is practically negligible for 
terial in heat units per square foot per glass. 



hour per degree difference per inch of 
thickness and x is the thickness in inches. 
For the value of Ai and Ao Grashof 
gives the following equation : 

(40c-f 30d)'T 
a = c -f d -}- 



10,000 
In which c depends upon the velocity wall due to the corrugations 



Using the values of Ai and Ao just 
found, k for a single window w^orks out 
as 0.958 and for a single thickness of 
sheet metal as 0.955, practically the same. 

EFFECT OF CORRUGATIONS. 

This, however, is not taking account of 
the additional surface of the sheet metal 

The cor- 
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PLAN OF BUILDING UPON WHICH TESTS "WERE MADE. 



rugated metal used in the building under 
discussion has one corrugation to every 
2y2 in., the depth of the corrugation be- 
ing 1 in. The actual surface of the metal 
is approximately 1.35 times the super- 
ticial area. This would make the rate of 
heat 
iron, 



transmission for corrugated sheet 
figured on the basis of superficial 
approximately 1.35 times 0.955, or 



area. 
1.29 

The values obtained by Grashof's 
method for both glass and sheet iron are 
thus seen to be lower than the values 
used in ordinary practice. This may pos- 
sibly be explained on the hypothesis that 



being opened for the passage of men and 
materials on an average of once every ten 
minutes. 

TEST CONDITIONS. 

The total surface of the building is 
made up of approximately 7,538 sq. ft. 
of window, including the sash, 8,247 sq. 
ft. of wall surface and 11,925 sq. ft. of 
roof, the walls and the roof being given 
in superficial area. The total of wall and 
roof areas is 20,172, which, increased by 
the factor 1.35 to account for the corru- 
gations, gives 27,130 sq. ft. total metal 
surface. The total superficial expanse 
of the building is 27,710 sq. ft., and the 
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Longitudinal Section (Uooking West). 



LONGITUDINAL AND TRANSVERSE SECTIONS OF BUILDING ON WHICH TESTS 

WERE MADE. 



the constants used in ordinary practice 
have been increased to account for losses 
due to leakage, the opening and shutting 
of doors, etc. Weight is lent to this view 
by the results of the tests which follow, 
bearing in mind that the construction of 
the present building makes it practically 
air tight. At the same time the values 
obtained were slightly greater than Gras- 
hof's formula would call for. Any close 
agreement is, of course, not to "be ex- 
pected, as the sheet-metal-working ma- 
chinery and shafting housed in the build- 
ing were in constant operation during the 
test, producing heat which w^as not meas- 
ured, while on the other hand doors were 



total actual surface, counting the metal in 
the corrugations, is 34,658 sq. ft. 

The building is heated by a Green's 
hot-blast heater, consisting of an engine- 
driven centrifugal fan drawing through 
a "Positiv-flo"' heater made up of six 
sections of four rows of pipe each, the 
sections measuring 7x8 ft. The heater 
is ordinarily drained of condensate and 
air by a Dexter vacuum system. There 
are altogether 6,816 lineal feet of 1-in. 
pipe in the heater, or 2,272 sq. ft. of 
heating surface. The air is distributed 
throughout the shop by circular sheet 
iron conduits with outlets directed down 
into the zone occupied by the workmen. 
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The fan and heater had been running 
for about 2 hours when the first readings 
were taken at 8:30 A. M. and the tem- 
perature of the shop was maintained con- 
stant until readings were discontinued at 
11:30 A. M. 

During the test the fan was run at 258 
R.P.M., receiving 22,416 cu. ft. of air 
per minute, figured to 50° F., the air ac- 
tually being received by the heater at 
73° F. and delivered from the fan at 156° 
F. The temperature of the steam in the 
heater was 212° F. The temperature of 
the air delivered from the farthest out- 
let was found to be 141 >^° F. Under 
these conditions, the temperature of the 
building, measured 3 ft. from the floor, 
was 66°, and measured in the gallery, 
70°, the temperature out of doors being 
15° F. 

DETERMIXIXG THE TOTAL HEAT SUPPLIED. 

For the determination of the total heat, 
two methods were employed. First it 
was calculated from the amount and rise 
in the temperature of the air passed 
through the heater, and secondly, from 
the condensation in the heater. For the 
latter purpose, the steam pipe from 
which the steam was introduced to the 
heater was carefully drained and the con- 
densate from the heater was weighed. 
Figured by the air method, the consump- 
tion of heat was 2,084,000 B.T.U. per 
hour, and by the condensate method, 
2,029,730 B.T.U. per hour. 

Using the air figures, we find that the 
average rate of heat transmission through 
the superficial area of the building, that 
is, not counting the corrugations, was 
1.42 B.T.U. per sq. ft. per hour per de- 
gree difference, and using the steam 
value, 1.38 B.T.U. 

If we take Prof. Woodbridge's figures 
for the rate of heat transmission through 
the windows, we would have for a win- 
dow on southern exposure, 1 B.T.U. per 
square foot per hour per degree differ- 
ence, which, however, is to be increased 
15% for eastern exposure and 25% for 
western exposure, or in the present case, 
an average of approximately 20%. Fig- 
uring the window surface as 1.2, the 
value for the corrugated iron, figuring 
superficial area only, is 1.5, or figuring 
the whole surface of the iron, 1.13, that 
is less than an equivalent amount of glass 
surface. This hardlv seems likelv. al- 



though it may be possible, the explana- 
tion in that case being, perhaps, that the 
corrugations in the iron protect the sur- 
face to a certain extent, that is, that the 
rate of heat transmission per square foot 
of actual surface through corrugated iron 
is less than it would be through a flat 
iron surface. 

If we take the value obtained by Gras- 
hof's method for the glass windows, 
namely, 0.958, the value tor the actual 
iron surface comes out at 1.19, but on the 
basis of this formula, there would be no 
reason for expecting any such dift'erence 
between the iron and the glass. 

Allowing for the many undeterminable 
conditions, it would probably be safe in 
calculating the heat supply for buildings 
of this kind to provide for a coeflicient 
of transmission of 2 B.T.U. for the whole 
wall and roof area. 

The coefficient of transmission through 
the surface of the hot blast heater in this 
test was 9.41 B.T.U. per square foot per 
hour per degree average difference in 
temperature between the air and the 
steam, figured by the ordinary arith- 
metical method in which the average dif- 
ference in temperature between the steam 
and the air is assumed to be the dift'er- 
ence between the steam temperature and 
the mean of the air temperature on en- 
tering and leaving. 

Figured according to the logarithmic 
formula, which takes account of the fact 
that the air rises more rapidly in tem- 
perature in passing over the first rows 
of tubes than in passing over the later 
rows of tubes, the value is 10. The mean 
physical velocity of the air through the 
heater was 1,210 ft. per minute. 

In a subsequent test, with air entering 
at 72° F. and leaving at 166° F. and 
steam at 213° F., in which the velocity 
of the air was 760 ft. per min. a coeffi- 
cient of transmission of 7.5 (logarith- 
mic) was obtained. 10 and 7.5 are in 
the i>tio of the 0.64 powers of the re- 
spective velocities, that is, the coefficient 
did not vary directly as the velocity, as 
frequently asserted. If instead of mean 
velocity we use flow in pounds of air 
per minute through the heater, which 
amounts to the same thing as velocities 
reduced to a standard temperature, the 
coefficients are found to be in the ratio 
of the 0.62 powers of the rates of flow. 
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Time *R.equired to Heat a T^adiator 

Figured ox the Basis of Limiting the Heat Supply to that Required When 

Room Temperature Is at 70° F. 
By James A. Donnelly. 



Further calculations of the time ele- 
ment in heating' apparatus were brought 
out at the recent mid-summer meeting- 
of the Heating Engineers' Society in a 
paper by James A. Donnelly. His pre- 
vious contribution to this subject was 
published in The Heating and Ven- 
tilating Magazine for May, 1912, and 
included some recording temperature 
records showing the time actually taken 
to bring up the indoor temperature to 
normal in the cases of two buildings of 
dififerent types of construction, as well 
as cooling curves for the same buildings. 

In reviewing the subject ^Ir. Donnel- 
ly stated that the time element of a heat- 
ing apparatus as a whole may be defined 
as the time elapsing from the initial fir- 
ing of a plant at any given outside tem- 
perature to the moment when the tem- 
perature of the building has been raised 
to that for which the apparatus was de- 
signed. An analysis of the subject might 
be divided into a consideration of the 
time required to heat a radiator or other 
part of an apparatus which has been 
shut off and allowed to cool (the time 
required to heat up the piping^, radiators, 
etc., after the fire has been banked over 
night) ; and also a consideration of the 
comparative time required in bring- 
ing a steam, hot water or hot air 
apparatus to its maximum tempera- 
ture. The time element may also be 
considered in the light of the cooling 
curve of the apparatus or the building. 
In all calculations of this character, the 
higher mathematics give exact results, 
but for an easy understanding of the 
subject approximate calculations will be 
considered sufficient for- all practical 
purposes. 

Calculating the time necessary to heat 
an individual radiator can best be done 
by considering one in which the maxi- 
mun opening of the supply valve is sup- 
posed or intended to be just sufficient 
for the normal heating of the radiator at 
the pressure designed when the room is 
70°. With this opening and under the 



given pressure, no steam is supposed to 
pass to the return, but only water of 
condensation. Assuming the ayerage 
cast-iron radiator to weigh 7 lbs. per 
square foot of surface and the specific 
heat of the iron being 0.13, it will take 
7x0.13x150=136.5 B. T. U. to raise the 
temperature of the radiator from 70° to 
220°. If the radiator gives off 250 B. T. 
U. per square foot per hour when fully 
heated, or 4.1 B. T. U. per minute, the 
mean emission from the radiator per 
minute during the time of heating the 
radiator (starting at 70°) will be one- 
half the amount, or 2.05 B. T. U. per 
minute. Thus, while the supply of heat 
to the radiator is at the rate of 4.1 B. T. 
U. per minute, 2.05 B. T. U. on the aver- 
age are emitted to the air, leaving the 
remainder, or 2.05 B. T. U., to serve 
for bringing the iron up to temperature. 

In the instance cited it will according- 
ly take 136.5^-2.05=66>< minutes to 
heat the radiator. In other words, if we 
divide the number of heat units required 
to heat the metal of a radiator by the 
supply of heat available per minute for 
the purpose, the quotient is the number 
of minutes required for the ooeration. 
The available supoly per minute is the 
number of heat units represented in a 
minute's supply of steam diminished bv 
the mean number of heat units transmit- 
ted through the outside of the radiator 
to the air. If we let I represent the 
amount of heat required to heat the radi- 
ator and R the amount of heat brought 
to the radiator per minute and E the 
mean amount emitted per minute, then 
the number of minutes required to bring 
the radiator to temperature, M, is equal 
to I^(R-E). 

heat emission not constant for wide 
range of temperature differences. 

The foregoing brief anal3-sis is rather 
too approximate, as the rate of heat 
emission is not constant for a wide range 
of temperature differences. For example, 
when the mean temperature difference 
between the air and the metal of the ra- 
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diator is, say, 10°, the heat emitted, ac- 
cording to tables available on the sub- 
ject is 0.55 B. T. U. per degree per 
square foot hourly, while if the dift'er- 
ence is as much as 150°, the coefficient 
is no less than 1.64 B. T. L'. per square 
foot per degree per hour. Accordingly, 
we may make a more extended analysis 
for the same conditions and find that, as 
a matter of fact, it will take hours for 
the radiator to get up- to steam tempera- 
ture, depejiding on how quickly the air 
surrounding the radiator becomes warm. 
Indeed, if conditions were such that 
the air outside the radiator remained at 
some low temperature, say 30°, the radi- 
ator would never fully come up to tem- 
perature, assuming, of course, that it is 
supplied with no more than the normal 
;amount of steam it is expected to con- 
vdense with the ambient air at 70°. 

Suppose the radiator is located in a 
room with the air at 30°, and the steam 
is then turned on at the rate to supply 
the so-callen normal amount, namely 
that equivalent to about 250 B. T. U. 
per square foot per hour. Then for 
every minute that the radiator is in op- 
eration it receives 4.1 B. T. U. Sup- 
pose that the radiator has become 
warmed to 50°, and the temperature of 
the air has not been measurably in- 
creased. The mean difference in tem- 
perature between the radiator and the air 
is 10'. As the transmission of heat to 
the air for this temperature difference 
is about 0.55 B. T. U. per hour for the 
entire time that the radiator is in oper- 
ation under this average temperature 
difference, the radiator loses to the 
difference between the heat supplied and 
the heat given to the air is therefore for 
every minute 4.1—0.09=4.01 B. T. U. 

As the radiator has in the meantime 
been warmed to 50°, this difference of 
heat has been stored in the radiator and 
is equal to 7x0.13x20—18.2 B. T. U. As 
the amount of heat available for storage 
in the radiator is 4.01 for each minute, 
it is obvious that the number of minutes 
required to warm the radiator is lS.2-^- 
4.01=4.54 minutes. 

WHEX RADIATOR IS HEATED . FROM 50° 

TO 70°. 

In the same way we can imagine the 

radiator warmed from 50° to 70°. We 

can then assume that the air has by this 

time reached 31°. The mean tempera- 



ture then between the radiator and the 
air is roughly 29.5°. From tables of 
heat transmission from radiators we can 
assume a value of 1.18 B. T. U. per 
degree per square foot per hour for the 
transmission, and, proceeding as before, 
we ascertain that the number of minutes 
required to warm the radiator from 50° 
to 70° is 18.2-f-(4.1— 29.5x1.18^60) = 
5.17. 

By taking successive steps and allow- 
ing for a gradual increase in the sur- 
rounding air, successive values of the 
time interval may be calculated. For ex- 
ample, we "may assume that by the time 
the radiator has reached 150° in temper- 
ature the air is 35°, and then that each 
square foot of the radiator or a given 
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square foot of the radiator is warmed to 
170°, with on increase in air tempera- 
ture of 36°. Here with a mean tempera- 
ture difference of about 124.5°, and a 
corresponding coefficient of heat emis- 
sion of 1.55 B.T.U., the number of min- 
utes works out to be 20.7. So long as the 
difference in temperature between the 
radiator and the air is less than 150°. 
which difference is that for assumed 
norpral operation, the radiator can con- 
tinue to warm up toward steam tempera- 
ture. 

While extended figuring along these 
lines is of no importance per se, it goes 
far to show how important a factor the 
initial warming of a heating aoparatus 
may be. For example, pursuing the fig- 
ures but a step further, they indicate 
that even allowing the air to take on 4° 
(from 36° to 40°. in other words) while 
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warming the radiator from 170° to 190°, 
the time required to accomplish this in- 
crease figures out at 70 mmutes, sio^ 
great is the amount of heat constantly 
going into the air from the radiator in 
relation to the total amount supplied in 
the same time. 

RESULTS OBTAINED WITH STATIONARY 
INDOOR TEMPERATURE. 

To bring out the point a little more 
clearly, accompanying curves are pre- 
sented. Curves A, B and C show the 
time required to warm the radiator when 
it is started at a temperature of 70°, 50" 
and 30°, respectively, the air remaining 
at these temperatures. They would indi- 
cate that instead of the radiator reaching 
the steam temperature in an atmosphere 
of 70°, within shortly over 60 minutes 
after turning on the steam, as the first 
rough calculation showed, it would take 
over 100 minutes. Curve B shows that 
with the air remaining at 50°, the tem- 
perature would not pass 200° on the 
average, the difference between the air 
nd the radiator beino- the 150° men- 
oned. All the iron would be heated 
to a temperature which would corre- 
spond to an average of 150°. Curve C 
indicates in a similar way that the air 
remaining at 30°, the radiator would 
not pass 180°, 

ALLOWING FOR GRADUAL INCREASE IN 
INDOOR TEMPERATURE. 

Curve D is one allowing for a gradual 
increase in the air temperature. In this 
particular case it is the curve for the 
heating up of a radiator starting at 30°, 
and allowing for a gradual warming of 
the surrounding air. It will lie to a 
greater or less extent above Curve C, 
according to the rapidity with which the 
surrounding air is itself warmed. It will 
continue on the upward rise until, of 
course, the radiator assumes steam tem- 
perature. Curve E corresponds to Curves 
A, B, and C and is for a hot water radi- 
ator starting at 30°, in an atmosphere 
remaining at that temperature and allow- 
ing for 100° between the air and the 
radiator temperature under normal con- 
ditions. Curve F is drawn for a steam 
radiator started at 30°, with the air re- 
maining at 30°, but the steam supply 
one-half again greater than the normal 
supply. Curve G corresponds to the 
conditions of Curve F, except that the 
steam supply is double the normal. 



DISCUSSION. 

E. A. May : The author states that with 
2 lbs. steam pressure in the radiator, the 
temperature of the iron in the radiator 
was 220°. The conduction of iron is 
well-known and if the radiator, under 
these conditions, emitted 250 B.T.U. per 
square foot per hour, it would mean a 
temperature difference between the two 
faces of the radiator of only 0.6. It is 
well-known, too, that the temperature of 
the iron in a radiator does not approxi- 
mate the temperature of the steam, other- 
wise there would be no transmission of 
heat from one to the other. The out- 
side wall of a radiator is, by actual meas- 
urement, but little higher in temperature 
than the surrounding air. I should like 
to know by what means the author ob- 
tained the temperature of the inside wall 
of the radiator. In most testing methods 
it has been a difficult matter to measure 
this. 

Mr. Donnelly : If Mr. May has those 
data available, that the outside wall of 
a radiator is but little higher in tempera- 
ture than the surrounding air, I would 
say that this fact has escaped me thus 
far. 

Mr. May : The government has pub- 
lished a brochure on the conduction of 
heat through the walls of a firebox, con- 
taining reports of a series of experiments 
showing a very rapid drop in tempera- 
ture. I do not think that with 2 lbs. 
gauge pressure in a radiator, the tem- 
perature of the walls will be 220°. 

Mr. Donnelly: In my experiments, 
I took a radiator and gave it a steam 
supply to bring it up to the desired tem- 
perature and then caught the conden- 
sation. It figured 0.13 as the specific 
heat of the iron. I had no way of getting 
the temperature of the radiator except 
by the condensation, but either 0.13 is 
incorrect as the specific heat of iron or 
the entire iron in the radiator does come 
very close to the steam temperature. 

D. M. Quay: I do not think it is im- 
possible to have the outside of a radiator 
the same temperature as the inside, espe- 
cially with a cast-iron radiator, until you 
get the temperature of the room up to 
the temperature of the steam inside the 
radiator, which is scarcely possible. I 
think you will find that the outside wall 
of a radiator is nearer the temperature 
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of the surrounding air close to the radia- 
tor than to the steam in the radiator. It 
might be possible with very thin sheet 
metal or some similar material to have 
the outside wall of the radiator nearly 
the same temperature as the inside wall. 
It is claimed that the temperature of the 
water of condensation in the radiator is 
from 7° to 10° lower than the steam en- 
tering the radiator. 

Mr. Donnelly : In all radiator tests 
the temperature of the room, 70°, sub- 
tracted from the temperature of the 
steam, or 220°, gives us 150° difference. 
This transmission is given in all the 
tables of transmission as B.T.U. trans- 
ferred per hour per degree, and the total 
B.T.U. conducted from the radiator is 
then divided by 150. Now, it is true that 
the outside of a radiator is only 70° 
or 80°. 

About three years ago, I suggested a 
method of arbitrarily subtracting 20° 
from the temperature of the steam be- 
fore dividing by the difference in tem- 
perature. Just from a variable coeffi- 
cient of transmission to a constant, it in- 
creased the coefficient of transmission 
2y2 B.T.U. It is our ordinary practice 
to take 220°— 70°. If you take 20° 
from the steam temperature,, it would 
make 200° — 70°, or 130°, which, mul- 



tiplied by 2.5, gives the B.T.U. trans- 
mission. 

Following are the figures by which it 
was determined that the entire radiator 
vv^as heated up to or very close to steam 
temperature : 

Size of radiator, 20 sq. ft. ; weight, 130 
lbs. ; temperature of steam, 215° F. ; tem- 
perature of room, 75° F. ; weight of con- 
densation for 10 mins., 2.94 lbs. ; less nor- 
mal condensation for one-half this time 
(figured at 0.25 lbs. per hour) 0.25 + 20 
^ 12 = 0.48 lbs., leaving 2.46 lbs. as the 
condensation due to raising temperature 
of the iron from 75° to 215°. 

Therefore, 2.46 lbs. condensation mul- 
tiplied by 963 B. T. U. per pound equals 
2,368.98 B. T. U. added to the iron. This 
divided by 130 lbs. and multiplied by 
140° rise in temperature (equals 18.- 
200) gives a quotient of 0.1301 as the 
specific heat of the radiator. The steam 
was assumed to be commercially dry as 
it was taken from a separator, but may 
have contained a slight amount of mois- 
ture. 

Perhaps if tests made in this manner 
with accurate instruments and careful 
observation were repeated by others, a 
more definite result could be obtained as 
to the exact temperature of the radiator. 



T^emoVal of*R.efuse and Waste by Fans and Blowers'^ 



BY F. R. STILL. 



The removal of waste material from 
machines in industrial plants by means 
of fans or blowers has been in general 
use for over 70 years. It is the most 
efficient and satisfactory method known ; 
yet even now the minimum velocity or 
volume of air required to convey sub- 
stances of varying specific volumes and 
densities is not known to any definite 
extent. 

The application of exhaust fans to the 
handling of refuse probably dates back 
to soon after the invention of wood- 
working machinery. In the early days 
it was necessary to do considerable ex- 
perimenting to determine the correct 
sizes of pipes to attach to machines of 
the varying types and capacities. Nat- 

*Read at the recent summer meeting of 
the American Society of Heating and Ven- 
tilating Engineers, in Detroit, Mich. 



urally little was known about the proper 
design and proportion of hoods, so con- 
siderable confusion existed for years as 
to the proper pipe sizes. But in due 
course of time a standard size of pipe 
was generally adopted for a given duty 
on a machine of a certain type and capac- 
ity, and these sizes have become almost 
universal. 

The way these sizes were arrived at 
was very crude. In those days (and 
even by some at the present time), it 
was generally supposed that the pressure 
pushed the material along. Nobody 
thought it was the velocity, and even if 
they had thought of it, they had no 
known method of measuring the velocity 
as an anemometer would be quickly de- 
stroyed at such high velocities. The 
Pitot tube for measuring velocity was 
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not generally understood, and, in fact, 
it is only within the last live years that 
it has been developed to an extent that 
makes it an accurate or dependable in- 
strument of measurement. 

WHY ART IS NOT ON MORE SCIENTIFIC 
BASIS. 

A large part of the business has been 
in the hands of small concerns generally 
known as blow pipe makers, many of 
whom are chiefly tinsmiths. They have 
not the engineering talent, capital nor in- 
itiative to take up the work of experi- 
mentation and investigation. As for the 
fan manufacturers, most of them have 
been too busy experimenting and de- 



things which have less promise of eco- 
nomic results, a great good will have been 
accomplished in almost all lines of manu- 
facture. There is hardly an industrial 
plant but has one or more fans thus em- 
ployed requiring from 25 H. P. up to, 
frequently, several hundred horse power 
to drive them. It is all the more im- 
portant that the work be taken up by our 
universities at this time, as most of the 
fan manufacturers have given up con- 
tracting for the installation of such plants 
and are less likely than heretofore to do 
much investigating. Further, as time 
goes on, there will be all the more need 
for it, due to a general conservation of 




EQUALIZING OR DISTRIBUTION DAMPERS UNDERNEATH SEPARATOR FOR 
THROWING SHAVINGS AND DUST ON TO FURNACE GRATES OR INTO 

SHAVINGS VAULT. 



veloping larger and more profitable fields 
of usefulness to devote any time to it. 

Last summer a student in one of our 
larger universities spent his vacation in 
the office of a blower manufacturer. Be- 
fore returning to finish his senior year 
he asked what would be a good subject 
to take up for his thesis. It was sug- 
gested that he set up an experimental 
plant and investigate the conveying of 
various substances by fans. and blowers. 
This is undoubtedly the first time a thor- 
ough and systematic research into this 
all-important subject has been attempted, 
outside of the fold of those who make 
and sell the equipment. 

It is to be hoped this start will lead 
to a wider investigation, as it is certain 
that if one-tenth of the time is spent 
upon it that has been spent on other 



resources, which simply means greater 
economy and higher efficiency. 

MATTERS TO BE DETERMINED. 

These investigations and experiments 
should first determine what velocity is 
required to move dififerent substances of 
varying weights and bulk. Then should 
be determined what proportionate volume 
of air is required to move in a unit of 
time a specific volume of dififerent sub- 
stances having varying weights and bulk. 
Air pressure is only a measure of velocity 
and resistance, beyond which it has noth- 
ing to do with the moving of material, as 
many suppose. 

The relative area of a substance has a 
great deal to do with the ease with which 
it can be moved by air. For instance, a 
comparatively low velocity will move a 
cubic foot of powdered coal which will 
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pass through a 100-mesh wire screen. It 
will take double the velocity to move a 
cubic foot of coal which will pass through 
a 25-mesh screen. But a centrifugal fan 
cannot produce high enough velocity to 
move a cubic foot of coal in a solid block. 
The same is true of many other 
substances ; take for instance shavings 
and dust from planing-mill machinery. 




TYPES OF BUFFING HOODS FOR GRIND- 
ING WHEELS. 

Twenty feet per second will move the 
lighter dust ; 40 ft. will move the shav- 
ings ; 50 ft. will move the sawdust, but 
there are knots, blocks, etc., which also 
have to be taken care of, and these some- 
times require 60 ft. or more per second. 
Hence the velocity has to be selected 
which will take care of the largest and 
heaviest pieces likely to enter the system. 

From this it will readily be seen how 
essential it is for economical operation 
to know what is the lowest velocity re- 
quired to move a given substance, as the 
frictional loss multiplies directly as the 
square of, and the power to drive the 
fan directly as the cube of the velocity. 
For example: if only 40 ft. per second 
is necessary and 80 ft. is provided and 
at the lower velocity it requires 25 IT. P., 
it would require 200 .H. P. at the higher 
speed. Tins is not an ab^surd comparison, 
as many are the plants where just such 
a comparative waste of power is taking 
place. 

Frequently the velocity as 'predeter- 
mined may l3e correct, but the volume of 
air for the volume of material to be 
handled in a given unit of time may be 
insufficient. In other words, the ducts 
are too small. Hence the fan has to be 



speeded up to create a higher velocity 
in order to move the requisite volume of 
air. This has exactly the same effect on 
the power as would the velocity if it had 
been figured too high at first. 

HOW TO LAY OUT EXHAUST FAN SYSTEM 
FOR A WOOD WORKING PLANT. 

To lay out an exhaust fan system for 
a wood-working plant, it is necessary to 
have a plan of the shop showing the lo- 
cation of each machine, the position of 
all line shafts and counter shafting, with 
direction of rotation indicated, the loca- 
tion of the boiler room, shaving vault 
and the available space for locating the 
dust separator. With this in hand, a list 
of the different machines should be made 
up, with the number of heads, length of 
knives, speed of feed of each, also the 
diameter of all saws and wdiether rip or 
cut-off saws. The number and position 
of all floor sweeps must also be prede- 
termined. 

Next one should map out the general 
scheme for the piping system, being 
guided by the following considerations 
in the order in which they are given : 

1. The most convenient place to pipe 
the fan. 

2. The most convenient place to drive 
the fan. 




STYLE OF HOOD l-'OIi IJAND SAW, SWING 

CUT-OFF SAW, ALSO SPECIAL BLAST 

GATES. 

3. The most convenient place to give 
the most direct line of discharge to the 
final receptacle. 

Next in order is to determine the sizes 
of the branch pipes to each machine, 
which can be done by the aid of Table I, 
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as this gives the standard diameters to 
attach to the hoods enclosing the knives 
and saws of ordinary machines. 

TABLE I. 

SIZES OF PIPES FOR PLANING MILL MACHINERY 
UPPER CYLINDER 

Length of Knives, In. Diam. of Pipe, In. 
5 4 

10 5 

14 6 

24 7 

30 7 

LOWER CYLINDER 

Length of Knives, In. Diam. of Pipe, In. 

5 4 

10 5 

14 5 

24 6 

30 . . 7 

Diam. of Pipe, In. 

Matcher heads, each 5 

Sash and cabinet shaper, each head.... 4 

Door tenoner 5 

Sash tenoner 4 

Door and sash sticker, each head 4 

Blind slat sticker 4 

Blind rail router 4 

Panel raiser, each head 4 

Sand drum, 24 in. long 4 

Sand drum, 30 in. long 5 

Diam. of Pipe, In. 

Mortiser, floor spout 6 

Floor sweep-up 6 

Rip saw and re-saws 

10 to 16 in. diam 4 

IS to 24 in. diam 5 

42 to 60 in. diam 6 

Cut-ofif and grooving saws 

10 to 16 in. diam 4 

18 to 24 in. diam 5 

Band saws, small 3 

Holders, buzz planers, pony planers, di- 
agonal planers, jointers and all other ma- 
chines having knives or saws of dimen- 
sions given will require pipes of their re- 
spective diameters. Timber planers require 
25% larger pipes than ordinary planers. 
High speed planers and matchers require 
about 50% more area than is indicated in 
above table. 

On the plan mark the sizes of the vari- 
ous branches ; then add these areas to- 
gether whenever two or more pipes join 
and find the resulting diameter of the 
main. Continue this process until every 
branch is taken care of back to the fan, 
which finally determines the minimum 
diameter of the fan inlet. 

If the fan selected is a size or two 
larger than the sum of the areas would 
indicate, it will do the work when run- 
ning at a very much slower speed, and 
will require less power. For example, 
supposing the plant requires a 12-in. 



main, which with the branches and sep- 
arator offers a resistance of, say, 4^-in. 
water gauge. If a fan having a 12-in. 
inlet should be attached it would have to 
run at about 1,865 R.P.M., requiring 5% 
H.P. ; whereas, if a fan having an 18-in. 
inlet were attached to produce the same 
velocitv, it would only have to run at 
1,040 R.P.M., requiring 5>^ H.P. Thus 
the speed would be reduced 44% and 
the power reduced more than 10%. 

DETERMINING SIZE OF DUST SEPARATOR. 

Having determined the size of the fan 
the next in order is to determine the size 
of the dust separator. The purpose of 
a separator is to remove the shavings and 
dust from the air blast, delivering the 
former into some convenient receptacle 
or on the grates beneath the boiler, al- 
lowing the air to escape freely with little 







SPECIAL HOODS FOR EMERY GRINDING 
WHEELS. 

or no pressure or resistance into the at- 
mosphere. 

All the separators on the market, save 
one make, employ centrifugal force to 
accomplish the separation, the one excep- 
tion depending upon centripetal action. 
Every maker of separators sets up great 
claims for his particular device and some 
do work better than others, but, more 
often than not, the real difference in the 
results obtained, if there is any, is due 
to dift'erences in engineering. Table II 
gives the principal dimensions of one of 
the standard makes of cone bottom sep- 
arator. Any other good separator of this 
type will not be very much dift'erent in 
its proportions. 
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TABLE II. 


PROPORTIONS 


OF DUST SEPARATORS. 






Openin: 


gs 






Dimensions 




No. and 


Size of Diameter 


Diameter 


Outside 


Height 


Length 


Approxi- 


Diam. 


Inlet, Air 


Outlet, 


Dust Out- 


Diameter 


Cylinder, 


Cone, 


mate 


of Inlet. 


in. 


in. 


let, in. Cylinder, in. 


in. 


in. weight, lbs. 


5 


2j^x 9 


8^ 


3 


29^ 


14 


26/ 


70 


6 


3 xlQi^ 


10 


4 


35^ 


15/ 


32/ 


100 


7 


2>y2^\2>y2 


13 


6 


411^ 


18/ 


37/ 


140 


8 


4^x16 


15 


6 


47^ 


21 


43/ 


175 


9 


5 xl8 


17 


6 


53^ 


23 


50 


245 


10 


5Hx21 


20 


10 


59/2 


26 


56 


315 


12 


6^x24 


23^ 


10 


65/ 


29 


61/ 


395 


13 . 


7 x27 


26 


10 


71/ 


32 


67/ 


490 


14 


8 x30 


28 


10 


nVi 


35 


72/ 


575 


16 


8^x32 


31 


10 


83/ 


38 


nvz 


715 


17 


9 x35 


33 


10 


89/ , 


41 


82/ 


875 


18 


9 x40 


36 


10 


93/ 


' 46 


85/ 


930 


20 


10 x41 


39 


10 


97/ 


47 


89 


1.000 


22 


10^x43 


41 


11 


101/ 


49 


93 


1,095 


23 


11 x45 


44 


11 


105/ 


51 


97 


1,455 


24 


11 x48 


46 


12 


109/ 


54 


99/ 


1,600 


25 


11 x51 


49 


12 


113/ 


57 


103/ 


1,700 


26 


11^x54 


52 


12 


117/ 


60 


109/ 


1,855 


28 


12 x57 


55 


12 


121/ 


63 


111/ 


2,035 


30 


12 x60 


58 


12 


125/ 


66 


115/ 


2,155 


32 


12^x63 


61 


13 


129/ 


69 


118/ 


2,250 


34 


13 x66 


64 


13 


133/ 


72 


122/ 


2,420 


36 


13^x69 


67 


13 


137/ 


75 


126/ 


2,555 


38 


14 x72 


70 


14 


141/ 


78 


129/ 


2,745 


40 


141^x75 


73 


14 


145/ 


81 


133/ 


2,900 


42 


15 x78 


76 


14 


149/ 


84 


137/ 


3,065 


44 


151/^x81 


79 


14 


153/ 


87 


141/ 


3,235 


46 


16 x84 


82 


14 


.157/ 


90 


145/ 


3,395 


The a 


bove recommendations 


apply to shi 


avings, bul 


: not to 


light buffing 


dust, etc.. 


for which 


the separators 


must be 


selected to 


suit opera 


ting com 


ditions. 





Table III gives the dimensions of an- The proper form, proportion and con- 
other type known as a flat bottom sep- struction of the hoods are the most diffi- 
arator, patented and owned by a Grand cult to deal with on paper, of any part 
Rapids concern. It works well, has the of an exhaust fan system. 
advantages of being only about two- To make a thoroughly good and effi- 
thirds the height of the other types, and cient hood is an art. It requires the best 
is, comparatively, very easy to erect. skill of an experienced tinsmith. Of 

The centripetal type of separator re- ^o"';^^ ."^^^^ anything can be made to 

f erred to is made by a concern in Min- 7°^^ ^^^^^^ fashion, but to construct a 

neapolis. The dimensions of it do not ^^o^. ""^^^ ^^es a clean job and does not 

vary to any great extent from the dimen- ^^.^"^^^ ^" excessive velocity or volume 

sions in Table II. The discharge pipe o/ ^^f" ^^ something known to but few me- 

from the fan connects into the central chanics, very few of whom are outside 

opening in the top, where the air usually ^^\ ^'^P^^^ ?} concerns making a spe- 

escapes from most separators. ^^^]^^ , ^^^" work. 

Hoods are never carried in stock by 
A good separator should not set up a anybody, there being such a variety of 
resistance to the flow of air, which is in makes and sizes of machines as to pre- 
excess of the velocity head due to the elude the possibility of making a stand- 
flow. In other words, if the air velocity ard to fit one make of machine that will 
IS 60 ft. per second in the discharge pipe, fit any other make. A governing priii • 
the separator should not offer a resistance dple for the design of hoods is to so 
that will increase the discharge pressure shape them that the refuse from the 
more than 0.81 in. water gauge. All knives or saws is thrown directly to a 
makes of separators are regularly built point where it vv^ill be caught by the high- 
either right or left hand. est velocity of the air. 
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The hood over the upper knives on a 
surfacer has a mouth at the bottom sev- 
eral times the area of the pipe; conse- 
quently it has very little lifting power 
at the mouth. Immediately above the 
apron around the knives, the hood is 
drawn in from all four sides so as to 
reduce the area to about equal the pipe 
area ; it is also drawn back at a consider- 
able angle in the direction the shavings 
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PROPORTIONS OP STANDARD VERRALL 
COLLECTORS. 

fly from the knives. Thus the shavings 
fly at once into the contracted area where 
the velocity is the highest and, being once 
set in motion, it is easy to keep them 
moving. 

The hood to the bottom knives is not 
much more than a shallow hopper with 
a narrow slit at the bottom leading into 
a horizontal pipe. The end of the pipe 



is usually left open to prevent clogging 
up, as otherwise if the shavings should 
bridge over the opening in the bottom of 
the hopper, it would shut off all circula- 
tion and the pipe would then become dead 
until cleaned out. The hoods to the side 
are sometimes very complex in form, but 
the same principles are employed in their 
design as for the upper hoods. 

Where the branch pipes attach to the 
main, they should enter at an angle of 
not more than 45°, and 30° or less is 
better. Never attach a branch at right 
angles to the main. Two branches should 
never enter the main directly opposite 
one another; also avoid the use of 
Y-branches, as the two currents in con- 
flict retard the flow, sometimes causing 
the pipes to clog. 

Elbows should have a radius in the 
throat twace the diameter of the pipe. 
For example, a 6-in. pipe should have 
a radius of 12 in. in the throat. There 
is no advantage in making the radius 
more than twice the diameter. 

A right-angle elbow^ in a 6-in. pipe 
offers as much resistance as a straight 
pipe of the same diameter 44 ft. long. 

With a radius of half the diameter, it 
is equal to a straight pipe 15 ft. long. 

With a radius of one diameter, it is 
equal to a straight pipe 5>4 ft. long. 

With a radius of two diameters, it is 
equal to a straight pipe 2^4 ft. long. 
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By making the radius more than twice,, 
the resistance begins to increase again un 
til at six diameters it is equal to a straight 
pipe 3 ft. long. This is due to the greater 
distance the air is under compression on 
one side of the pipe while making the 
turn. 

FRICTION OF AIR TRAVELING THROUGH 
PIPES. 

Friction of the air traveling through 
the pipes is another and very essential 
point foK consideration, and it must be 
determined in order to know the mini- 
mum speed at which the fan can be run. 
Careful experiments have shown that a 
length of round pipe from 62 to 72 times 
its diameter will produce friction equiva- 
lent to the velocity head, the shorter 
length applying to small pipes, because 
of the relatively greater resistance the 
roughness of the surface presents per 
unit of volume. In actual practice, it is 
customary to allow about 40 diameters, 
to compensate for branch tees, reducers, 
dents, etc. The refuse carried along by 
the air also increases the resistance some- 
what. 

RULE FOR EQUALIZING RECTANGULAR AND 
ROUND PIPES. 

Rectangular pipes can be compared 
Avith round pipes by multiplying the area 
of the square pipe by four and dividing 
by the perimeter of the square pipe; the 
result is the corresponding diameter of 
a round pipe for the same velocity. Or, 
to put this in the form of an equation 

D=iAWH -^2 (JV^H) 
In which IV is the width of duct; H is 
the height ; D is the diameter of a corre- 
sponding round pipe. 

The friction for varying diameters of 
round pij^es is inversely proportional to 
their diameters, at a given velocity. 

The friction of rectangular pipes at 
the same velocity varies inversely as the 
square root of their respective areas. 

The friction of any pipe is directly pro- 
portional to its length. 

As an example, take a 12-in. diameter 
pipe conveying air at 3,600 ft. per min- 
ute velocity at 72° F., barometer 30 in., 
humidity 507c . A velocity of 4,000 ft. 
per minute is equivalent to 1 in. pressure. 
Hence, for 3,600 ft., the pressure would 
be 



x3600\ 
^4000'' 



=^ 0.81 in. water gauge. 



As 40 diameters offers friction equal 

40 X 12 

to the velocity pressure, then =^ 

12 
40 ft. of length corresponds to 0.81 in. 
friction. As the friction is directly pro- 
portional to the length, then for 100 ft. 
the friction would be 100 X 0.81 -^ 40 
= 2.025 in. 

Supposing we have 100 ft. of 12 X 12 
in. pipe. A round pipe oft'ering equiva- 
lent friction at 3,600 ft. velocity per min- 
4 X 12 X 12 

ute would be =: 12 in. 

2 X (12 +12) 
in diameter. 

The round pipe would, however, de- 
liver 2,830 cu. ft. per min., whereas the 
square pipe delivers 3,600 cu. ft. per 
min. 

If the friction of a 12-in. pipe is 2 in., 
then the friction of a 14-in. pipe would 

12 
be2X — =1.715 in. 
14 

If the friction of a rectangular pipe 
having 1 sq. ft. area is 2 in., then the 
friction of a similar pipe having 2 sq. ft. 
area would be 2 X /^ = 1-in. friction. 

In the application of fans to the re- 
moval of smoke, fumes, fine dust, ob- 
noxious gases, etc., great care has to be 
exercised in so designing the hoods that 
they will not interfere with the process, 
that they will not be in the way of the 
mechanics, and still be capable of catch- 
ing the floating material before it gets 
into the room. Most failures in such in- 
stallations are due to the pipes being 
too small. 

For example, supposing a hood of con- 
ical form is 3 ft. in diameter at the mouth 
with a 7-in. pipe attached at the top. 
XYkh a velocity of 4,000 ft. per min. in 
the 7-in. pipe, the velocity is only 151 ft. 
at the mouth, or less, about 2.5 ft. per 
second. 

A very efficient though somewhat ex- 
pensive hood of this type is to put one 
hood inside the other, leaving about }i 
in. space between all around the bottom, 
and then run :i nozzle from the apex of 
the inner cone up into the pipe which 
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is attached to the outer cone. This 
nozzle should be about half the area of 
the pipe. With such a hood anything that 
rises up into it cannot escape around the 
rim even if it is not drawn off by the 
central connection. 

A common rough rule for determining 
the diameter of pipe for round conical 
hoods is to make the bell-mouth 1 ft. 
larger in diameter than the apparatus it 
is to cover and increase this diameter 1 
ft. for every 2 ft. elevation above 2 ft. ; 
then to make the pipe one-sixth the final 
diameter of the mouth as thus deter- 
mined. For instance, a kettle 2.5 ft. in 
diameter, having the bottom of the hood 
2 ft.' above it, would have a hood 3.5 ft. 
in. diameter or 42 in. ; the pipe w'ould 
be one-sixth of this or 7 m. diameter. 

Hoods to grinding and buffing lathes 
have to be designed to suit the character 
of the work done on them. A hood 
suited to one class of work on a given 
type and size of lathe may be wholly un- 
suited to some other class of work on 
exactly the same lathe. For instance, the 
grinding of some things can be better 
done on the top of the wheel, while 
others are more easily ground in the 
middle or below the center of the wheel. 
Like everything else, this comparatively 
simple thing, when view^ed as a complete 
installation, presents its complexities and 
problems for solution, and it requires the 
same "good old horse sense," "hard 
knocks," experience and observation 
that any other engineering problem does. 

A discussion of the fan problem as a 
part of this subject has been purposely 
avoided, as it would take more space and 
time of itself than has been devoted to 
the rest of the subject. 



DISCUSSION. 

Theo. Weixshank: I am sorry the 
author has omitted one point, that is, the 
relation of the fan used for the removal 
of refuse to the heating system. In i 
large plant for the removal of refuse, this 
has a great effect on the heating system. 
In this connection I had an experience 
several years ago in designing the heat- 
ing apparatus for a large mill in northern 
Wisconsin. It was to be a blower sys- 
tem and we naturally asked the number 
of machines that were to be connected to 



the refuse fan. On obtaining this list, 
we took into consideration the amount 
of air the refuse system would remove 
from that building, in addition to what 
was required to heat the building. After 
the system was designed, the owners de- 
cided that they required six more saws, 
which, of course, increased the duty on 
the fan for the removal of shavings. The 
fan they had was not large enough for 
this increased service, so they installed 
another one, with almost 100% addi- 
tional capacity. 

When the heating system was started, 
it was found to be not large enough and 
the owners could not understand it. 

Prof. J. D. Hoffman : I think this is 
a splendid paper and one that is very 
timely. The engineers of the country 
have been spending their time very 
largely in perfecting and improving the 
apparatus, the prime mover, and have 
neglected the distributing system. We 
have been very careful to look for each 
per cent, of efficiency in the engine but 
have winked at the losses of far greater 
magnitude elsewhere. Like the man who 
buys a high priced engine and throws 
away his exhaust steam. Here we take 
the other end of the proposition and I 
think it is a splendid idea. 

I would like to refer to the expression, 
''On the plan mark the sizes of the vari- 
ous branches ; then add these areas to- 
gether whenever two or more pipes join 
and find the resulting diameter of the 
main," and inquire of Mr. Still if that 
represents his practice in laying out the 
mains system? Is this worked out from 
the standpoint of areas and velocity or 
does friction enter into it? 

Mr. Still : \'elocity only. 

Prof. Hoffman : Then the friction 
has not been taken into consideration? 

Mr. Still : The areas have been added 
together to determine the size of the 
main, and then as other branches are 
added in their areas are added to the last 
to increase it again and the velocity is 
the thing we have in the exhaust fan 
system, regardless of volume ; and the 
friction of the entire ^'Stem determines 
the total pressure. 

Speaking of the connection of refuse 
disposal systems with the heating, I have 
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had trouble in the same way when com- 
bining heating problems with refuse 
handling problems. I remember one in- 
stance in Kentucky where they had an 
excessive amount of machinery to take 
care of in proportion to the size and 
cubical space of the buildings. But those 
fans handled just about the same volume 
of air as the heating plant did ; they had 
a line of pipe running down overhead, 
with branches pointing out horizontally, 
as customarily done in buildings of that 
type. \^'e sunply extended these branches 
down so that they came within about 2 
ft. of the floor, to get under the strata 
which was level with the bottom of the 
hoods. The workers had complained of 
being cold up to their waists but by pip- 
ing the air down into this lower stratum, 
the difficulty was remedied. 

I have not seen a case where the ex- 
haust fan handled more air than was put 
in by the blower system but I have seen 
factories that have been lowered 10 or 
more degrees when heated by direct radi- 
ation, by introducing an exhaust system 
without increasing the radiation. 

Vice-President Hale : I remember a 
case some years ago in one of the plants 
with which I was connected, where the 
apparatus was designed for direct radia- 
tion and they thought of putting in ex- 
hausters at the time the original heat- 
ing plans were laid out. After the ap- 
paratus was started, we got a complaint 
that they could heat one of the buildings 
very successfully during the noon hour, 
but the rest of the time it was almost 
impossible to get satisfactory results. On 
investigating the complaint, we discov- 
ered that they had put in a number of 
shaving exhausters and the air was be- 
ing drawn out so rapidly that it was im- 
possible to heat with the original amount 
of radiation. We had to increase it, I 
think, about 100% to get suitable results. 

H. W. Whitten : It appears by this 
paper that the same amount of horse- 
power applied to produce suction is more 
effective than the same amount of horse- 
power applied to producing pressure. I 
would ask if the author has ever ob- 
served anything *on this subject that 
would throw any light on the matter of 
the impact of air or its suction effect 
while in motion. 

Mr. Still : It is impossible to remove 



the waste from most machines by a pres- 
sure system. It can be handled by an 
exhaust system much easier. There are 
some cases where it might be possible to 
attach an air blast as, for instance, on an 
emery wheel, to blow the emery dust 
into the hood, but then you have to put 
in an exhaust system to carry it away. 
You could not put in a blast system which 
would carry the refuse to the point of 
discharge very well. 

As to the effect on an exhaust fan 
or any other kind of a fan, whether it is 
intended to move air by exhausting or 
blowing^ it does not make any difference, 
the effect on the fan and the power re- 
quired is the same, although the mechan- 
ical efficiency will not show the same. 
You cannot get the same maximum me- 
chanical efficiency to show from measure- 
ments taken on the exhaust side that vou 
can on the discharge side, but the horse- 
power is the same. It is one of the pe- 
culiar things we have never been able to 
find a satisfactory reason for. It is un- 
doubtedly due to some effect produced by 
the efflux of air into the inlet which the 
measuring instruments do not take into 
account. 

L. C. SouLE : To give an idea of the 
amount of extra radiation required to 
warm the air taken out by exhaust sys- 
tems, I had occasion recently to figure on 
a plant designed for direct radiation heat- 
ing, with pipe coils to take care of the 
transmission through the walls and roof. 
The exhaust fans were exhausting 85,- 
000 cu. ft. of air per minute and it was 
necessary to provide 4,000 sq. ft. of blast 
coil surface to take care of this. 

J. H. Davis : I remember two cases, 
one in South Bend and the other in St. 
Johns, Canada, where exhausters were 
used. The additional amount of radia- 
tion on the floors that had exhausters was 
30% greater than it was on the other 
floors and the amount required was only 
dej>ermined after a number of trials to 
find out just what was needed. 

Mr. Whitten : I would like to ask 
Mr. Soule to repeat his statement. 

Mr. Soule : I thought it would be in- 
teresting to state just exactly what would 
be required in the way of additional heat- 
ing surface and boiler horsepower to 
warm the air exhausted by the fans of 
the exhaust system. The fans exhausted 
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85,000 cu. ft. of air per minute and the 
amount of extra heating surface neces- 
sary to warm that air to 65° was 4,000 
sq. ft. That, figured at 1>4 lbs. of con- 
densation per square foot per hour, would 
be equivalent to 200 H.P. That was in 
addition to the losses due to walls and 

glass. 

« 

Temperature Equivalent of Wind 
Velocities. 

In a discussion of a paper on this subject, 
read before the American Society of Heating 
and Ventilating Engineers and published in 
The Heating and Ventilating Magazine 
for August, 1912, further light was thrown 
on the impact effect of wind, the effect on the 
leeward sides of buildings, and also the effect 
of varying air pressures, as observed from 
barometric readings. Mr. Whitten stated in 
his paper that he had found 1 mile of wind 
movement per hour to be equivalent to 1° F. 
change in temperature, but that this relation 
was not constant, as there appeared to be a 
greater proportion of loss due to wind move- 
ment as the temperature drops. He also found 
a regular rate of increase in effective pressure 
as the temperature drops, although the wind 
velocity may remain constant. Moreover, a 
barometrical change caused changes in the 
impact pressure. 

DISCUSSION. 

J. D. Small: I would like to ask what type 
of buildings these observations were made on, 
whether office or factory buildings. 

J. A. Donnelly: I think this subject of im- 
pact effect of wind might be studied mathe- 
matically and shown graphically by figuring 
the impact of the wind varies with the weight 
of the air; that is, that a diagram might be 
drawn showing the increasing impact of the 
air as it cools in temperature and so becomes 
more dense, and as the height of the barom- 
eter increases. It is something which would 
certainly be expected that as the air increases 
in weight its impact would be greater upon 
an instrument for measuring such force. 

Mr. Weinshank: Referring to the author's 
statement that from 40° to 15° R, 1 mile of 
wind movement per hour, is equal to 1° drop 
in temperature,"' this refers to the so-called 
windward, or indirect side. Will this hold 
also on the non-pressure, or suction, side of 
the building? The author states that it will, 
without giving any data. If this effect is true 
on the windward side of a building I do not 
think it could be true on the suction, or non- 
pressure, side. 

Prof. J. D. Hoffman : The author says that 
"the difference in weight between air and 
water vapor being very small, this factor does 
not appreciably change the result." I would 
like to ask his opinion in regard to that. 



]\Ir. Whitten : In regard to the type of 
buildings, they are a group of educational 
buildings. They are quite large, and have the 
average number of glass openings. The build- 
ings are constructed in the form of a U, with 
the open mouth of the U facing about north- 
east and having windows on all sides. The 
sides of the U are subdivided, with courts, so 
that there are wind pockets and there are 
practically all the irregular conditions that 
might be found in various types of buildings. 

Mr. Small : It occurred to me that with a 
corridor, the corridor would act as a ventil- 
ator. In that case, the building being con- 
structed as you say, it might tend to decrease 
the proportion of loss on the non-suction side. 
Bit if it were a factory building I can see how 
the infiltration and outward leakage might 
possibly be in the same proportion. 

Mr. Whitten : In regard to the suction 
side of buildings, this outflow was ascertained 
by a special apparatus applied to the cracks 
about the windows and about the doors on 
the various faces of the building, an instru- 
ment that would record air movements in or 
out. There appeared to be a slightly greater 
outflow in all cases where there was an in- 
flow. These buildings are heated by steam 
radiation, supplemented by a supply of warm 
air delivered by fans. It has been my ex- 
perience in investigating these conditions for 
some years that almost invariably where there 
is an independent air supply to the buildings 
from the walls or wall crevices, the outflow, 
provided that the buildings stands in an iso- 
lated position, will be greater in volume than 
the inflow. 

In regard to the moisture content, the fig- 
ures quoted were taken from the observations 
of Mr. Albert F. Zahm, and indicate that the 
moisture is never over 5% of the mass of the 
air and rarely over 2>4%, meaning, as I un- 
derstand it, that the weight of moisture in a 
given bulk of air is never over 5% of the 
whole. I think that is about right. 



Committee to Cooperate With District 
Heating Engineers. 

The American Society of Heating and Ven- 
tilating Engineers, has appointed the follow- 
ing committee to confer with a similar 
committee of the National District Heating 
Association on educational matters in heat- 
ing and ventilation : E. F. Capron, Chicago, 
111. ; D. M. Quay, Cleveland, O. ; W. F. Deven- 
dorf, Rochester, N. Y. ; M. L. Foote, Colum- 
bus, O.; and W. C. Green, Cincinnati, O. 



National Association of Master Plumb- 
ers has established its headquarters at 1482 
Broadway, New York, Suite 910, between 
42nd and 43rd Sts. W. E. Crosby is execu- 
tive clerk. 
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THE ATTENTION of our readers is 
called to the enlargement of the 
reading pages of The Heating and 
Ventilating Magazine to standard 
magazine size. This applies also to our 
advertising pages. The change means a 
material increase in the amount of read- 
ing matter that will be published each 
month, while the advertisers will benefit 
through the enlargement of their spaces, 
permitting, among other things, the use 
of additional and more detailed illustra- 
tions of their products. 

Incidentally, it may be said to mark a 
long contemplated step in further im-' 
proving the appearance of The Heat- 
ing AND Ventilating Magazine. Our 
energies will now be bent on an expan- 
sion of the magazine's editorial activi- 
ties, with a view of supplying our read- 
ers to an ever-increasing extentj with the 
latest advances and practice in the field 
represented by this journal. 



Further announcement is made 
of a readjustment ot our adver- 
tising rates, commencing with the issue 
for January, 1913. Up to that time con- 
tracts for periods not exceeding one year 
will be made on the present basis, but 
with the opening of the new year, the 
revised schedule will become effective. 

In spite of the increased cost of pro- 
duction and the greatly widened circle 
of its readers. The Heating and Ven- 
tilating Magazine, up to the present, 
has maintained the same rates for space 
in its advertising pages that were in ef- 
fect at the time of its establishment. 
With the growing opportunities for use- 
fulness the magazine faces a future bril- 
liant with promise, in which advertisers 
as well as readers may expect to share in 
full measure. 



Anyone who will give a moment's 
thought to the views expressed in 
this issue regarding the problems still 
facing the ventilating engineer in the 
matter of "fresh" air supply, will realize 
how far we have still to go before we 
shall arrive at the ultimate practice in 
heating and ventilating engineering. In 
Washington, for instance, last month, at 
the International Congress on Hygiene 
and Demography, four of the important 
topics for discussion were, "Organic 
Matter in Expired Air," "Unknown Fac- 
tors in the 111 Effects of Bad Ventila- 
tion, "The Hygienic Physiology of 
Work in Compressed Air" and "Effect 
on Blood Pressure of Children of Vari- 
ouS/Methods of Ventilation." And this is 
Imt one of many quarters where the spir- 
it of research and investigation of this 
subject is plainly apparent. Thus the 
next few years will no doubt be marked 
by rapid strides in the art, all of which 
will be reported in due course in our col- 
umns. 
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jinalysis of Operating Conditions of a Central Hot 

Water Heating System, 



By Ira N. Evans. 



An analysis of the description and sched- 
ule of operation of the Oak Park (111.) 
heating plant, published in your August 
1912, issue, brought out several facts which 
may be of interest to your readers. 

There are 550.000 sq. ft. of radiation and 
85,000 sq. ft. of surface in the mains. Using 
0.04 for the factor (from Gifford's "Central 
Station Heating") for the radiation of mains, 
we have as follows : 3,400 lbs. of steam per 
hour radiation of mains. The steam for the 
heating surface under maximum and minimum 
conditions is as follows, estimating the gallons 
per minute from size of mains and loss in 
head: 



the plant is a live steam proposition, would 
be no additional charge. 

There would be a material reduction in 
the average water temperature in moder- 
ate weather, as well as the required steam 
temperature in the heaters, affecting the 
economy of the turbine during periods of 
excess power load, or the heating surface in 
buildings might be reduced in amount and 
regulated at the plant so that it would be all 
in use at all times — thus decreasing the cost of 
installation. 

This would mean a reduction of some 2 
lbs. of steam per kilowatt hour or more 
power would be obtained for a given 



Average 




Steam 




Outside Temp. Temp. 




per 




Temp. Water Steam 




Hr. 


Deg. 


Deg. F. Deg. F. Deg. F. 


Pressure 


Lbs. 


Drop 


65 132 151 


22 in. vac. 


38,016 


25 


20 196 234 


7.6 lbs. 


122,000 
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Trans. 
Gallons B. T. U. 
Head per Min. per Hr. per 

Ft. estimated Deg. Diff. 
81.4 3700 1.076 

112 3200 1.7 



The mains have a cubic content of 60,- 
000 gals, of water which has to be raised 
and lowered each time the average tem- 
perature of the system is changed to suit 
the weather variations. This would be 500,- 
000 ^ 34,000 = 16 H. P. per degree change 
and one-half of this would be 8 H. P. 
for the supply mains. If the drop were re- 
duced from 60° to 30°, or one-half, the 
variation would be 120 H. P. instead of 
240 H. P. This is not strictly a loss, but 
represents a backlash or the degree of lack 
of responsiveness of the system as a whole 
to change in temperature. 

Although the head on the pumps is sup- 
posed to vary from 75 ft. to 120 ft. head, 
the estimated gallons pumped seems out of 
proportion to the power used, according to the 
schedule furnished. These pumps show their 
connections in parallel and if they are rated 
the same head and gallons the piping require- 
ments might demand their connection in series, 
or at least som.e of them, to get the best re- 
sults. 

The actual gallons circulated is not given 
and had to be estimated. Possibly there is no 
meter, in which case it would be well to de- 
termine the actual quantity of water circulated. 

The transmission shows a large portion of 
the heating surface turned off in moderate 
weather. A great saving would be made if the 
pumpage on this plant were doubled, es- 
pecially in weather below 15°. The fric- 
tion of water in the mains would tend to 
reduce the drop, and the extra power, as 



amount of exhaust steam before using it for 
heating. The extra pumpage would in- 
crease the efficiency of both radiation and 
heaters noticeably. 

There might be one difficulty that would 
be aggrevated and that is by-passing and 
short-circuiting, but less allowance would 
have to be made for different temperatures 
of radiation along the line. 

WOULD ELIMINATE WATER BOILERS. 

There are 3,000 H. P. in the steam boilers 
with 1,800 H. P. in the water boilers. It 
seems to the writer it would be far more 
economical from an investment, standpoint 
to change all the boilers to steam under 
the same pressure and use a live steam 
heater with gravity return for the conden- 
sation. The water boilers are idle in sum- 
mer and a large portion of the time in 
winter, according to the text and the fig- 
ures of the operating schedule. 

There were formerly patents controlling 
this arrangement but they have expired and 
it is open to universal use. This would 
eliminate two kinds of spare boilers and 
the same equipment could be used for both 
power and heating, as the boilers would 
be available for heating when the exhaust 
from the power load was inadequate. 

The higher pressure boiler and live steam 
heater is much more flexible to operate, as 
the fires on water boilers have to be banked, 
drawn or rebuilt, as occasion demands. 

A reducing valve connection on the ex- 
haust heater is not as economical on ac- 
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count of the pumping of the condensation 
to the boilers. 

The present economizer could be utilized 
for feed purposes for the battery of the hot- 
water boilers changed to steam. 

The writer does not believe the use of 
hot-water boilers and economizers can be 
justified from an investment standpoint. No 
economizer in a properly-designed plant is 
good for more than 15% of the heat of the 
fuel actually burned under the boilers and the 
cost of installation is equal or greater than 
the equivalent capacity in extra boilers. The 
flue gases can be reduced to the limit of draft 
requirements, as the temperature of the circu- 
lated water is low. The same money could 
be better invested in extra water boilers 
if they were absolutely necessary. 

The foregoing statement has no refer- 
ence to the use of economizers on high- 
pressure steam boilers, as the higher tem- 
peratures materially alter the conditions. 
Generally it is impossible to make an econo- 
mizer pay interest and depreciation, where 
used solely for heating seven months in 
the year, and where it does pay for feed 
water purposes there is nothing in robbing 
the latter for the heating system. 

There are periods of light power load 
when there is advantage in utilizing an 
economizer on the heating system, but, if 
adopted, the saving in heating the feed 
water should be sufficient to cover all 
charges. 

Is it not possible if the drop on the 
plant were reduced by increasing the pump- 
age, the effect of the wind velocity would 
not require such a variety of operating 
schedules? The supply temperature seems 
to have been arbitrarily fixed and the drop 
and return temperature manipulated to give 
the proper results. 




Indivisible Contract Unenforcable in Part 
Where Void in Part 

A contract for repairing a county court- 
house was held to be unenforceable on 
account of illegality in the bidding. It in- 
cluded items for plumbing, wiring and heat- 
ing. The bid for these items was not 
subject to the vice of the general contract 
in so far as the bidding was concerned; 
but instead of following the declared in- 
tention and purpose to let two separate 
contracts, all the subjects of bids were em- 
braced in one contract when finally reduced 
to writing. While they might be severable 



from the general contract under ordinary 
circumstances, with the general contract 
stricken down, the contract for wiring, heat- 
ing and plumbing could not be executed or 
complied with, and was so dependent upon 
the execution of the general contract that 
the whole must fall together. — Ness vs. 
Board of Commissioners of Marshall Coun- 
ty, Indiana Supreme Court. 



[ t^Contractor's Lien for Heating Plant as 
Against Purchaser of Building 

A contractor installed the heating plant 
and plumbing in a building under a contract 
with th.e legal owners. Prior to its comple- 
tion, negotiations were made with a view 
to the sale of the building, and the pur- 
chaser becam'e satisfied, from a purported 
receipt from one of the owners and a tele- 
phone communication which he claimed to 
have had with the contractor, that the 
claim of the latter was fully satisfied. In 
an action for the foreclosure of mechanics' 
liens the evidence showed that there was 
due on the contract $3,041.05. The trial 
judge did not make formal findings of fact, 
but it was clear from his remarks that he 
believed the receipt to be a forgery and 
that, if the telephone conversation occurred, 
it was not with the contractor, though the 
purchaser may have thought he was talk- 
ing with him. The contractor's lien was, 
therefore, not affected thereby. A written 
release was executed by the contractor to 
the original owners, reciting that as they 
were about to sell the property he dis- 
charged them from all liability for labor 
performed or materials furnished on the 
building. This paper was executed without 
any consideration, and as between the orig- 
inal owners and the contractor it had no 
validity. Assuming that it was executed to 
enable them to sell the property by show- 
ing that the contractor's lien had been 
satisfied it appeared that it was never used 
for this purpose, as the purchaser never 
heard of it until about the time of the trial, 
long after the purchase. He was, of course, 
in no way influenced by it at the time 
of the purchase. Hence it did not work 
an estoppel in his favor as against the con- 
tractor's right to his lien. — Seattle Lumber 
Co. vs. Cutler, Washington Supreme Court. 



Breach of Warranty — Measure of Damages 

In an action for breach of warranty of 
a ventilating apparatus, the measure of the 
buyer's damages, where the finding was in 
his favor, was held to be the difference in 
value between the apparatus delivered and 
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as warranted. — L. J. Wing Mfg. Co. vs. 
Dairyman's Mfg. Co., 136 N. Y. Supp., 66. 
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Delegates to Conservation Congress. 

The following members have been ap- 
pointed delegates to represent The Amer- 
ican Society of Heating and Ventilating 
Engineers at the Fourth National Con- 
servation Congress, at Indianapolis, Ind-, 
October 1-4, 1912: Samuel R. Lewis, Chi- 
cago; N. L. Patterson, Chicago; J. H. Da- 
vis, Chicago; Theodore Weinshank, In- 
dianapolis, and lohn G. Hayes, Indianapo- 
lis. 



New York Chapter Nominations. 

Nominations for officers of the New York 
Chapter of The American Society of Heat- 
ing and Ventilating Engineers for the com- 
ing year have been made as follows: For 
president, Frank G. McCann; vice-presi- 
dent, D. D. Kimball; secretary, Joseph' 
Graham; treasurer, Arthur Ritter; board of 
governors, W. M. Mackay, Conway Kiewitz 
and W. W. Macon. The election will take 
place at the October meeting of the chap- 
ter when further nominations may be made, 
if desired. 



Massacliusetts Chapter. 

At a recent outing of the Massachusetts 
Chapter of The American Society of Heat- 
ing and Ventilating Engineers, at Wayland, 
the speakers included Col. Everett C. Ben- 
ton, Republican candidate for Governor of 
Massachusetts. Other guests were: Con- 
gressmen Samuel W. McCall and John W. 
Weeks, Councillor Alexander McGregor, 
District Attorney John J. Higgins, of Mid- 
dlesex County; John J. Irwin, of the State 
board of agriculture. 



Federal Furnace League Dissolved. 

A meeting called in Chicago, September 
9, by Dr. William F. Colbert, secretary 
and engineer of the Federal Furnace 
League, for the purpose of reorganizing to 
take steps towards the formation of a^ 
new organization. This committee will 
decide on a tentative plan of organization 
at a meeting to be held in October, and 
it is hoped that the new organization may 
be launched before the close of the year. 
In closing up the affairs of the Federal 
League, assessments will be levied upon 
the members to defray any remaining in- 
debtedness. The assets of the league were 
placed in the hands of the president and 
executive committee, as trustees. 



Differences of opinion on various phases 
of the league's work, notably in connec- 
tion with standard ratings of furnaces, are 
said to be the principal cause of the failure 
of the league to attract a wider member- 
ship which was essential to its continued 
success. At the tim^e of its dissolution, the 
membership comprised 31 manufacturers of 
warm air furnaces. 

The committee at work on the new or- 
ganization is composed of William Ritchie, 
Boynton Furnace Co., New York; Lewis 
E. Moore, Moore Bros. Co-, Joliet, 111.; 
John H. Howard, estate of P. D. Beck- 
with, Dowagiac, Mich.; George F. Langen- 
berg, Haynes & Langenberg, St. Louis, Mo.; 
A. W. Williamson, Peck-Williamson Heat- 
ing and Ventilating Co., Cincinnati, O., 
and Horace Campbell, Reading Stove 
Works, Reading, Pa. A seventh member 
will be appointed by P. W. Elliott, secre- 
tary of the New England Stove Associa^' 
tion. Letters read at the meeting showeci 
that at least 50 furnace manufacturers could 
be counted upon to join the new associa- 
tion. The Western Stove Association has 
also agreed to co-operate in getting addi- 
tional members. '"' 

Ventilation-Testing Device. ^'' ^ 

An item that is going the rounds of., pi^ 
daily press states that a simple way to' fell 
whether your room is properly ventilated 
is to place a wide-necked bottle pf^water 
into which you have put half an otihce of 
lime water, in the room, letting it remain 
uncovered over night. If in the' morr^irig 
the lime water is milk, the verittlatYph ' :s 
bad. If the lime water becomes rnilk on 
your covering the bottle mouth withyoui* 
hand and shaking the vessel, the ventila- 
tion is not sufficient. If the lime water 
remains clear, the air of that room is pure. 



"Applied Heating and Ventilation" in Its 
Second Edition. 

A second edition of James M. Harrison's 
notable work on "Applied Heating and 
Ventilation" is announced, the publishers 
stating that the first edition was entirely 
exhausted within seven months of its pub- 
lication. As this is a $10.00 book, the un- 
usual demand it aroused constitutes a flat- 
tering testimonial to the character of its 
contents. The new edition will be ready 
October 10. As in the case of the first 
edition, the book will be handsomely printed 
and bound. The reading matter, as well 
as the charts, are printed on one side of 
the page only so that they will be in con- 
venient form for use on the drafting board. 



40 



THE HEATING AND VENTILATING MAGAZINE 



The work contains no fewer than eleven 
designs of heating systems, covering steam, 
hot blast and forced hot water, while there 
are sixteen charts for quick calculations and 
forty-nine formulas on all phases of heat- 
ing and ventilation. The book is published 
by the New York Heating and Ventilation 
School, 1123 Broadway, New York. 



Gififord's "Central Station Heating" 

The wide sale of Byron T. Gifford's work 
on "Central Station Heating" has called re- 
newed attention to the value of this book 
to the "designing and operating central heat- 
ing station engineer. Since its publication 
last January, the book has reached the hands 
of practically every important central heat- 
ing station manager in the country and has 
had a marked influence in showing the way 
to profitable operation of district heating 
plants. The book has also proved a val- 
uable guide to the designing engineers, not 
only of city heating systems but also to 
those called upon to lay out heating sys- 
tems for "small groups of buildings. The 
handy size of the volume and its limp cover 
of leather, permitting it to be slipped into 
the coat pocket, has added materially to 
make the volume a ready reference manual. 
The book is published at $4.00 by the Heat- 
ing and Ventilating Magazine Co., New 
York. . 



Duntley Pneumatic Sweeper. 

A clever combination of an ordinary car- 
pet sweeper with a vacuum-cleaning ma- 
chine is shown in the accompanying illus- 
trations of the Duntley pneumatic sweeper, 
which has recently been placed on the mar- 
ket by the Duntley Pneumatic Tool Co., 
Chicago, 111. The suction portion of the 
sweeper is equipped with a bellows, which 




DUNTLEY PNEUMATIC SWEEPER. 

is operated by the turning of the wheels, 
which also operate the brush. In this way, 
the brush and suction nozzle ' supplement 
each other, permitting a low amount of 
vacuum to accomplish the same results as 
would be obtained in a simple vacuum-clean- 
ing machine with a considerably higher 




EMPTYING DUNTLEY PNEUMATIC 
SWEEPER. 

vacuum. The manufacturers state that with 
their No. 1 machine, which sells for $11.75, 
96 cu. ft. of free air will be displaced per 
minute. The machine is intended to be 

operated by hand. It weighs 9% lbs. 

« 

Heating and Ventilating With a Multiple 
Unit System. 

In line with the recent views of experts, 
as well as of laymen, on proper methods 
of procuring adequate ventilation of rooms, 
a multiple unit system has been devised by 
the Ventilating Systents Co., 126 West 34th 
St., New York, in contrast to the familiar 
central blower system. A typical apparatus 
used with this system is shown in the ac- 
companying illustration. It consists of a 
cabinet of steel, containing a motor with 
speed regulator. The motor operates multi- 
blade wheels, which deliver the guaranteed 
amount of air per hour. In the lower part 
of the cabinet is located a special radiator 
which tempers the incoming air in winter. 




DUPLEX MULTIPLE UNIT, OZONE AT- 
TACHMENT OPTIONAL. 
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or higher, if necessary. Beneath the ra- 
diator is a water tank, which catches the 
dirt and dust and also gives the incoming 



having a capacity sufficient to raise the in- tion in each room to suit the requirements 
coming air from zero to 70 degrees F. of the moment. Other types of the ap- 
paratus are made for use with ordinary 
radiators and without the water tank. 

Several models of the Duplex ventilators 
are equipped with ozone generator attach- 
ment, which are made by the company 'n 
three sizes. The type shown herewith is 
suitable for small spaces. Larger sizes are 
made for use in connection with central 
systems having built-in ducts. The man- 
ufacturers state that recent tests made in 
crowded schoolrooms equipped with Duplex 
ventilators having ozone attachments, have 
shown a decrease of 62 per cent, in the 
bacterial contents of the air in the remot- 
est parts of the room. 




OZONE GENERATOR, TYPE B. 

air a sufficient degree of moisture. The 
deflector at the outlet permits the incom- 
ing air to be deflected at any desired angle 
from the horizontal to the perpendicular. 
This apparatus is made in various size?. 
The cabinets are devised so that they can 
draw the outside air from any window witli- 
out in any way interfering with the ordinary 
operation of the window and without defac- 
ing the window trim. 

Another feature noted, in this system is 
the possibility of controlling the ventila- 



A System That Ventilates With Cold Air. 

Acting on the principle that it is unnec- 
essary to heat the fresh air that is being 
blown into a room for ventilation purposes, 
a unique system of ventilation is being 
'marketed by the Hackney Ventilating Co., 
St. Paul, Minn. It is known as the Hackney 
double centrifugal disc blower system of 
sanitary electric ventilation. This system 
is based further on the idea that in order 
to make any ventilation successful the air 
must be blown into the building from, out 
of doors and circulated thoroughly with- 
out draft, while, at the same time, the foul 
air must be discharged from the building. 
Furthermore, the system is designed to 




HACKNEY DOUBLE CENTRIFUGAL. DISC BLOWERS, WITH ONE END REMOVED, 
SUSPENDED ON BOTH ENDS OF A SINGLE PHASE REPULSION TYPE, 

VARIABLE SPEED MOTOR. 
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Without Diffuser. With Diffuser. 

AIR OUTLETS USED WITH HACKNEY VENTILATING SYSTEM. 



furnish fresh air and to exhaust vitiated 
air in equal quantities. 

The main apparatus consists of two spe- 
cially designed centrifugal disc blowers- 
These blowers are mounted in duplicate, 
either to a double extended shaft of an 
electric motor, belt drive, 
chain drive, steam engine 
or other mechanical 
power that may be nec- 
essary. 

Special devices are 
provided to take care of 
the low temperature of 
the incoming air as well 
as of the outgoing air. 
These consist of small 
openings, about 3 in. in 
diameter each, placed at 
intervals along the ceil- 
ing of the rooms. The 
fresh air enters through 
these openings and the 
foul air is exhausted 
through similar openings 
on the opposite side of 
the room. The blowers, 
both supply, the exhaust, 
are of the same size and 
the company make 29 
sizes, ranging in capacity 
from 3,000 to 8,000,000 
cu. ft. of air per hour. 

This system has been 
found especially useful in 



auditoriums, schoolhouses and factories. Spec- 
ial attention is called by the manufacturers to 
the smoothness with which the system operates 
and the economy effected on account of the 
efficiency of the system. 




MINNEAPOLIS MUNICIPAL COURT ROOM. EQUIPPED 
WITH HACKNEY VENTILATING SYSTEM. 



THE HEATING AND VENTILATING MAGAZINE 



43 



HOT WATER 
OUTLET 



STETAM SUPPLV 
TO HEATING SYSTEM 




PATTERSON HOT WATER TANK CROSS-CONNECTED TO A TANK HEATER. 



The Patterson Hot- Water Tank. 

Where a hot-water tank is connected to 
a house-heating boiler, one of the necessary 
requisites is to provide means for heating 
the tank when the boiler is not in use. In 
the case of the Patterson hot-water tank, 
this requirement may be readily taken care 
of by a stove tank heater. How easily 
this is done may be seen from the ac- 
companying illustration showing the piping 
connections for a Patterson hot-water tank 
heater supplied with steam from a low pres- 
sure boiler in which the condensation re- 
turns by gravity. The tank, as will be seen, 
is cross-connected to a tank heater. In 
connection with this type of tank, the most 
interesting feature is its heating surface, 
which consists of a number of parallel seam- 
less drawn brass tubes, both ends of which 
are expanded into cast-iron tube heads. An 
improved roller expander is used for this 
purpose. The shape of the tubes, on the 
order of an elongated U inverted, provides 
for the free contraction and expansion oi 
each tube without straining. This design 
has been found effective in reducing the 
danger of leakage. Other features of this 
tank are its expansion chamber, whose 



combined cross-sectional area is several 
times that of the steam pipe, and its con- 
densation chamber, which has sufficient area 
to provide for any sudden increase of con- 
densation, thus preventing the condensation 
from backing up into the tubes. The tank, 
which is adapted for live steam, exhaust 
steam or in connection with any low-pres- 
sure or vapor heating system, is made by 
Frank L. Patterson & Co., 26 Cortlandt 
St., New York. 



Intermediate or Graduated Action 
Thermostat. 

A type of thermostat which is being used 
extensively, especially in the Chicago city 
schools, is shown in the accompanying illus- 
trations. It is known as the Johnson inter- 
mediate or graduated action thermostat, and 
is designed to operate in connection with 
double damper fan blast systems of heating, 
where it is desired to mix heated and tem- 
pered or cold air in proper proportions to 
maintain a desired room temperature. 

This thermostat operates to hold each 
blade controlling the supply of hot and tem- 
pered air partially open in such a relative fixed 
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makers of this thermostat, states that in the 
last five years it has equipped in Chicago 
alone over 75 school buildings with this type 
of thermostat. 



Section Movement Cover 

JOHNSON INTERMEDIATE OR GRADUATED 
ACTION THERMOSTAT. 

position as to keep the room at a certain pre- 
determined temperature as long as the tem- 
perature of the heated and tempered air and 
other conditions remain the same, but im- 
mediately to change the relative positions of 
the dampers when any conditions change. 

The thermostat is built on the principle of 
a reducing valve, varying the pressure on the 
main diaphragm by an auxiliary valve ther- 
mostatically controlled, and not depending 
upon the relative sizes of two permanent 
leaks. 

The Johnson Service Co., Milwaukee, Wis., 




New Types of Belted Blowers. 

Two additional types of Ilg blowers, one 
a 40-in. blower with top vertical discharge 
and the other 50-in., with top horizontal 
discharge, have been included in the prod- 
uct of the Ilg Electric Ventilating Co., Chi- 
cago, 111. These blowers have many of the 




ILG 40-IN. BLOWER, TOP VERTICAL 
DISCHARGE FOR BELT DRIVE. 



ILG 50-IN. BLOWER, TOP HORIZONTAL 
DISCHARGE FOR BELT DRIVE. 

features that distinguish the company's line 
of direct-connected blowers. They are built 
for universal discharge and drive, making 
it possible to change any blower in a short 
time. They can be supported from floor 
or ceiling by simply bolting the four leg.s. 
The use of the Ilg bowl construction gives 
the machine unusual compactness for one 
having an overhung wheel. It will be no- 
ticed that both the wheel and pulley are 
overhung, the latter feature making it pos- 
sible to drive from above, below, or at 
any angle. The housings are of cast iron 
while the scroll is of sheet steel. The blast 
wheel is of the multiblade type. Bearings 
are of the long type with double ring oilers 
and large oil reservoirs. 
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New Books. 

Modern Hospitals, dealing with their con- 
struction and equipment, is a timely and com- 
prehensive publication, containing over 125 
full page and text illustrations of recently 
constructed hospitals. In some instances the 
views show their technical equipments. The 
text takes up such subjects as hospital con- 
struction, arrangement, sanitation and me- 
chanical engineering, the articles on heating 
and ventilation being from the pens of 
Clarence W. WiUiams and D. D. Kimball, and 
presenting the latest practice in this class of 
work. Size 914x1214 in. Pp. 86. Cloth, $5.00. 
Published by The American Architect, 50 
Union Square, New York, or may be had from 
the book department, Heating and Ventilating 
Magazine Co. 

Principles of He.xting,, by William G. 
Snow, fourth edition, has been published, being 
a revised edition of this well-known book, 
which was first brought out in 1907. The au- 
thor is careful to base his statements and 
calculations on a strictly scientific basis 
throughout the book, and on this account the 
work will appeal especially to those accus- 
tomed to figure heating problems in consider- 
able detail. At the same time, the tables and 
charts presented by the author for pipe sizes 
and radiation are in handy form and readily 
understood. The book is well indexed. Size 
6x9^ in. Pp. 224. Cloth, $2.00. Published 
by the David Williams Co., New York, or 
may be had from the book department, Heat- 
ing and Ventilating Magazine Co. 

Steam and Hot Water Heating, by H. C. 
Lincoln, is a new presentation of the ele- 
mentary principles of steam and hot water 
heating, together with their application to the 
practical design of complete systems. The au- 
thor writes easily and lucidly, his purpose be- 
ing stated frankly to create in the stu- 
dent's mind an interest in the subject which 
will lead him to continue his studies by the use 
of more advanced books. The author devites a 
chapter to special systems of heating, such as 
vapor and vacuum work, while in another 
chapter he takes up standard practice in hot 
blast work. The reviews at the end of each 
chapter are accompanied by a set of test ques- 
tions, which make the book especially suitable 
for class room use. Size 6x9 in. Pp. 160. 
Cloth, $1.00. Published by the David Will- 
iams Co., New York, or may be had from the 
book department, Heating and Ventilating 

Magazine Co. 

« 

Trade Literature. 

Publicity Engineering, describing the 
methods employed by Walter B. Snow, pub- 
licity engineer, 170 Summer St., Boston, 
Mass., is the title of a cataolgue which in its 



make-up and attractiveness bears out this 
firm's reputation for care and thoroughness. 
Publicity engineering is described as the com- 
bination of practical engineering knowledge 
and advertising experience for the creation of 
productive publicit}' regarding technical mat- 
ters. The catalogue shows in detail how this 
service is rendered. Size 4x7 in. Pp. 24. 
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THE MONASH MODULATING METHOD 

provides for the complete control of each individual 
radiator by the occupant of the room, supplying 

GRADUATED HEAT 

JUST as it is wanted and WHEN 

it IS wanted 

Less expensive and more efficient 
than a Hot Water Heating System 
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Coining Events. 

Third Tuesday in Each Month — Meeting 
of the New York Chapter of the American 
Society of Heating and Ventilating Engineers, 
at the Engineering Societies Building, 29 West 
39th St, New York. 

December Z-6, 1912. — Annual meeting of the 
American Society of Mechanical Engineers, 
headquarters at the Engineering Societies 
Building, New York. 



Deaths. 

George E. Downe, vice-president 
eral sales manager of the Novelty 
Canton, O., died at his home in 
September 4. He was 54 years 



and gen- 
Iron Co., 
that city, 
old. Mr. 



Downe was widely known in the heating trade 
in which he had been a prominent figure since 
1887. In that year he organized the National 
Hot Water Heater Co., which manufactured 
the Spence hot water boiler. In 1892 he organ- 
ized the American Boiler Co., in which the in- 
terests of the National Hot Water Heater Co. 
were combined with those of the Pierce, But- 
ler & Pierce ]Mfg. Co. and of the Richardson 
& Boynton Co. In this merger Mr. Downe 
was the vice-president and general manager. 
When the merger was dissolved a year later, 
Mr. Downe organized the Ideal Boiler Co., 
which brought out the Ideal boilers. The 
American Radiator Company acquired this 
business in 1896, ]\Ir. Downe joining the staff 
of the American Radiator Co. as manager 
of the company's boiler department. He re- 
mained with the American Radiator Co. until 
1909 and in 1911 associated himself with the 
Novelty Iron Co., the company that formerly 
manufactured the boilers for the National Hot 



Water Heater Co. Mr. Downe leaves a widow 
and four sons. 

William H. Gallison, president of the Wm. 
H. Gallison Co., Boston, ]\Iass., jobbers of 
heating and plumbing supplies, and also identi- 
fied with the Boston Brass Co., died Septem- 
ber 5. 

Stephen T. Bryce, of the Bryce Heating 
and Ventilating Co., Toledo, O., died Septem- 
ber 9. He was 71 years old. 

David M. Forker, vice-president of the D. 
T. Williams Valve Co., Cincinnati, O., died at 
his home in that city, August 29. He w^s 51 
years old and had been ill several weeks. 

J. Edward ]\Iohler, of Cuyler & Mohler, 
Baltimore, Md., jobbers of heating and plumb- 
ing supplies, died in that city, August 8. Mr. 
Mohler was 46 years old. 



Miscellaneous Notes. 

Cle\t:land, O. — In connection with the city's 
new central heating plant, a proposal to award 
the boiler contract for two 500 H. P. boilers 
to the Babcock & Wilcox Company at their 
bid of $14,496 is likely to result in an injunc- 
tion which may prevent the city from carry- 
ing out its plans for furnishing heat to the 
apartment houses and other buildings in the 
vicinity of Euclid Ave. and East 105th St., 
this winter. The threat of an injunction is 
made by William C. Connelly of the D. Con- 
nelly Boiler Company, which submitted a bid 
of $12,572 for this work. 

Toledo, O. — Acting on cornplaints against 
the Toledo Railways & Light Company, made 
by consumers who object to its changed 
methods of charging for hot water heat, the 
city council has unanimously repealed the hot 
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water heating franchise of the company, to 
take effect October 1. The company has here- 
tofore charged for the square feet of radiation 
in the parts of the house where the radiators 
were installed. According to a recent an- 
nouncement by the company, it is now pro- 
posed to charge according to the amount of 
radiation in all parts of the house. Thus 
while the rates per square foot of radiation 
remain the same at 17 cents per square foot it 
is claimed that the new arrangement means an 
increase of from 10% to 40% in the con- 
sumers' bills. In commenting on the situation, 
Homer T. -Yaryan, who formerly owned the 
heating system, expressed the opinion that 17 
cents per square foot is a fair price, but that 
the company should have nothing to say as to 
the amount of radiation installed. "The com- 
pan}'," he stated, "should supply enough water 
at sufficient temperature to heat houses sup- 
plied with adequate radiation and then, if the 
house is not properly heated, it is up to the 
owner to provide additional radiation." In 
accordance with the company's contract with 
the city, heat was turned on September 15, as 
usual, to consumers who have signed the new 
contracts. The case will be submitted to the 
State Utilities Commission at Columbus by a 
committee representing the consumers, con- 
sisting of City Solicitor Schreiber, C. B. Cham- 
bers and George C. Stahl. The heating fran- 
chise in question w'as granted in 1893 and was 
considered perpetual. 

Missouri Valley, Ia. — The W. H. Zimmer- 
man Co., Chicago, is relaying the piping of the 
municipal steam heating plant of the Iowa and 
Nebraska Public Service Co. W. W. Reese 
is in charge of the work in which 50 men are 
engaged. 



Springfield, III. — Work has started on the 
new heating plant which the Springfield Light, 
Heat & Power Co. is building at Springfield. 
The plant will cost $40,000. 

Galena, III. — The Chicago Great Western 
railroad is preparing to install a system of 
forced ventilation at the tunnel near Galena 
Junction, 111. 

Chicago. — Only two applicants out of 80 who 
took examinations for ventilation inspectors 
passed the test. Those who passed were 
Thomas A. Cahill and William H. Beckwith. 

Cincinnati, O. — A heating device, invented 
by D. C. Hale, formerly of Dayton, in which 
compressed air is used as the heating agent, 
will be marketed by a company which is being 
formed by Attorney Charles E. Dornette of 
Cincinnati. The device is no longer than a 
cigar box and weighs about 3 lbs. It is pro- 
posed to adapt the device, not only to the 
heating of rooms, but also to street cars, etc., 
as well as to ripen fruit in transit or storage. 

Milwaukee, Wis. — Further action on the 
proposition of building a $500,000 central heat- 
ing plant for the county institutions in Wau- 
watosa, proposed in a report on the project 
submitted by James McAlear, of Chicago, is 
being held in abeyance pending the investiga- 
tion of the proposition by the trustees of the 
institution. T. D. Crocker, a Milwaukee en- 
gineer, is expected to present a report on the 
subject at a future meeting of the trustees. 
G. E. G. Kuechle, president of the trustees of 
the county insane asylum, has expressed his 
disapproval of the plan for a central heating 
plant. 

Athens, O. — A special emergency appro- 
priation of $11,200 has been secured by the 
finance committee of the Ohio University 
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trustees to complete the heating and electrical 
connections of the university's heating and 
lighting connections. The finance committee 
is composed of President Ellis, T. R. Biddle 
and J. P. Wood. 

St. Paul, Minn. — Estimates for a citj^ heat- 
ing, lighting and power plant will be asked 
for as soon as the plans are completed for the 
new library building. The scheme, as pro- 
|)0sed by Mayor Keller, is to heat and light 
the city hall and court house, jail, the audi- 
torium and the new library from a central 
plant. The plans are being drawn by City 
Engineer Oscar Claussen and City Chemist 
Victor Roehrich. The St. Paul Gas Light 
Company has already submitted a bid for sup- 
plying steam heat for this purpose at a rate 
of 40 cents per 1,000 lbs. 

Austin, Texas. — The University of Texas 
is spending nearly $20,000 on a new heating 
and ventilating system for the main building 
of the university. 

Des ^NIoines, Ia. — The Smoke Abatement 
Commission has approved the proposal of the 
citj' council to grant permits to lay pipes for 
block heating system. City Smoke Inspector 
Harry McNutt stated that if the coal were 
washed much of the smoke nuisance, due to 
the burning of sulphur and waste, would be 
abated. 

H. T. Gates, New York, for the past eight 
years secretary and general sales manager of 
the McCrum-Howell Co.. New York, has re- 
signed to take the presidency of the Hudson 
Boiler Mfg. Co., with offices at 27 West 42d 
St., New York. This firm was recently organ- 
ized, others interested being George L. Green- 
man, secretary- and treasurer; Edward E. Fox, 
James D. Brady, and B. F. Lane. The com- 
pany will sell heating and plumbing supplies, 
as well as boilers. 

United Heating and Power Association 
of Chicago, held its first annual outing at 
Ravinia Park, August 24. Nearly 100 mem- 
bers were in attendance. At the dinner which 
concluded the outing President J. T. O'Shea 
acted as toastmaster. The entertainment com- 



mittee was made up of George A. Lillig, P. 
J. Rasmussen and Frank O'Shea. 

Indianapolis, Ind.— The Merchants' Public 
Utilities Company has been incorporated as a 
holding company with a capital stock of $4,- 
000,000 to take over the Merchants' Heat & 
Light Co., of Indianapolis. It is reported that 
this move is the forerunner of a second under- 
taking which may include, under one execu- 
tive body, another local light company and 
probably take in a traction line. The same 
officers and board of directors will be in charge 
of the new company. 

Peck-Hammond Heating Co., Cincinnati, O., 
has filed suit against the county commis- 
sioners, asking that the contract the county 
made with John Arpp, of Middletown, for the 
installation of a new heating system in the 
court house be held null and void on the 
ground that the bid of the Peck-Hammond 
Co. of $4,460 was $400.00 lower than the other 
bid and that the company should, therefore, 
have been awarded the contract. The county 
claims that the bid in question was defective 
in that it did not separately specify labor and 
materials and that the county commissioners 
reserved the right in their advertising to re- 
ject any or all bids. 

Cincinnati, O. — Application was made for 
the appointment of a receiver for the Dauch 
Heating and Ventilating Co., Cincinnati, O., 
following the disappearance of Alfred Dauch, 
head of the company. Emil Dauch and 
Charles A. Spring, who were appointed re- 
ceivers, state that the assets of the company 
are apparently equal to the liabilities, but that 
the receivership became necessary in order to 
enable the company to complete the contracts it 
now has under way, including the heating and 
ventilating of the Fourteenth District School 
in Cincinnati and the public schools in St. 
Bernard and Oaklej-. 

Walter B. Snow, Boston, Mass., publicity 
engineer, has added to his staflf Chester R. 
Ross, w^ho will act as manager of the address- 
ing and mailing department. 
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Bureau of Foreign and Domestic Com- 
merce is the new title of the Bureau of Manu- 
factures and the Bureau of Statistics, which 
have been consohdated by the Department of 
Commerce and Labor. A. H. Baldwin is chief 
of the bureau. 



Manufacturers' Notes. 

Bishop-Babcock-Becker Co., Cleveland, O., 
manufacturers of vacuum pumps for use in 
connection with steam heating systems, has 
removed its main offices to 1303 East 49th 
St., Cleveland. 

WiLLJAMSPORT RADIATOR Co., WilHamsport, 
Pa., was featured in a recent issue of the 
WilHamsport News, published as an industrial 
progress edition, showing the growth of the 
company since its formation in 1905. The 
company has a present output three times as 
great as that produced in previous years. 

Utica Heater Co., Utica, N. Y., announces 
the election of Frank T. Bassett, Jr., as secre- 



tary of this company. Mr. Bassett was form- 
erly eastern sales manager for the International 
Heater Co., Utica. 

Illinois Engineering Co., Chicago, 111., has 
added to its staff James C. Matchett, formerly 
supervising salesman for the vacuum cleaner 
department of the McCrum-Howell Co. 

Pratt & Cady Co., Hartford, Conn., manu- 
facturer of valves, was placed in the hands of 
a receiver, September 9, by Judge Marcus C. 
Holcomb, on petition of Amos Whitney and 
other stockholders. George C. Kimball, of 
Hartford, was appointed temporary receiver, 
the amount of his bond being $100,000. The 
company employs 500 men. Edward L. King, 
secretary of the company, was later appointed 
permaneht receiver. 

Lunkenheimer Co., Cincinnati, O., manu- 
facturers of heating and plumbing specialties, 
will build an additional foundry at its plant 
at West Fairmount, to contain 75,000 sq. ft. of 
floor space. 
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Pressed Radiator Company of America, 
Pittsburgh, Pa., was sold at public auction at 
the Allegheny Court House, Pittsburgh, Sept- 
ember 5, to F. C. Perkins, for $200,000. Mr. 
Perkins represented the bond holders, and 
acted for the Fidelity Title & Trust Co., which 
held a mortgage on the property for $500,000 
on a bond issue for that amount. The com- 
pany had failed to pay the interest on this 
mortgage and this precipitated the sale. The 
company was incorporated at $1,250,000 and 
had $374,300 outstanding in capital stock. It 
is understood that the sale is part of a plan 
for the reorganization of the company and that 
it will continue in full operation as a result of 
the change. The officers of the company are : 
President, J. K. Frye ; vice-president, F. P. 
Perkins; secretary and treasurer, A. M. Pear- 
son. Charles Sonneborn is superintendent of 
works. The sale, which comprised the prop- 
erty and business as a going concern, included 
6,097 completed radiators, 124,373 complete sec- 
tions of radiators, 26,275 sections, amounting 
to 65,940 sq. ft.; 20,871 radiator brackets, 31,- 
519 radiator legs and 55,600 radiator plugs. 

American Radiator Company's New York 
branch held its annual outing at the Jarvis 
Beach Hill Hotel, Rye, N. Y., Saturday, Sept- 
ember 7. Sixty-six of the city salesmen were 
on hand with W. M. Cosgrove, manager of the 
New York branch. Others present were Vice- 



President William H. Hill, vice-president and 
general manager of manufacturing, A. A. Lan- 
don, general superintendent, and J. D. Erskine, 
district sales manager. After the pleasures of 
the day were over, including a ball game and 
a dip in the Sound, the party sat down to a 
clam bake, at which Vice-President Hill gave 
some interesting reminiscences regarding the 
early days of the company when its New York 
office boasted of but one salesman. He con- 
trasted the early days of the company with 
the present situation when 66 salesmen from 
the metropolitan district could be assembled. 
The committee on arrangements was composed 
of J. Barnum, Norman F. Whitelaw and E. 
Reinhard. 

Massillon, O. — The Board of Trade is con- 
ducting negotiations with the Tyler Under- 
ground Heating Company, Pittsburgh, for the 
erection of a factory for the company at 
Massillon. 

Pierce, Butler & Pierce Mfg. Co., Syracuse. 
N. Y., has appointed Mark Dean to the staff 
of its New York branch. Mr. Dean will have 
charge of the sales in the heating department. 

International Heater Co., Utica, N. Y., 
announces that owing to the resignation of 
F. H. Moore, the general management of the 
business will be taken by Frank B. Wheeler, 
the president of the company. The office of 
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treasurer will not be filled for the present. I. 
L. Jones has been made assistant treasurer, 
John K. Simkins appointed eastern sales man- 
ager, Mr. Simkins, who was connected with 
the New York office of the company, will make 
his permaennt headquarters at Utica. 

Northern Br.\ss Mfg. Co., Waukegan, III., 
has increased its capital stock from $16,500 to 
$55,000. 

jNIcCrum-Howell Co., New York, will be 
reorganized, if the present plans of a com- 
mittee of creditors are carried into effect. F. 
H. Moore, until recently treasurer of the In- 
ternational_ He'Aev Co., Utica, N. Y., has been 
engaged to manage the details of reorganiza- 
tion and will then assume the presidency of 
the company. Evidence that the creditors are 
not entirely agreed upon the proposition of a 
reorganization of the firm is shown by the fil- 
ing of a petition of one committee of creditors 
in the United States District Court of Phila- 
delphia, declaring that the company is hope- 
lessly insolvent and setting up the claim that 
the proposed reorganization would be detri- 
mental to the interests of themselves and the 
stockholders. The court is asked to give 
authority for selling the plants and winding up 
the business of the company. The committee 
at work upon a reorganization is composed of 
Albert H. Wiggin, president of the Chase 



National Bank of New York; John C. Mc- 
Keon, Charles H. Sabin, Herman Waldeck 
and E. W. Jones. According to the plan pro- 
posed by this committee, the present stock- 
holders, in order to participate in the reor- 
ganization, will have to pay what amounts to 
an assessment of $16.00 a share on the present 
preferred stock and $8.00 a share on the com- 
mon. The company's present capital of $7,- 
000,000 will be reduced to $1,575,000 preferred 
and $3,150,000 common. The assets of the 
comany are appraised at $300,000 as a going 
concern. The creditors, like the stockholders, 
suffer heavily in the proposed plan, for the 
indebtedness of the company stands roundly 
as $2,000,000 owing to bank creditors and 
$500,000 to other creditors. To deal with this 
indebtedness, the creditors may either take 
25% in cash for the amount of their claims or 
25% in new preferred and 75% in new com- 
mon stock for the par value of their notes 
and bills. If the proposed plan goes into effect 
the new stock issue will be underwritten by a 
New York banking firm. 

Richards-Wilson Pipe Covering Co., Grand 
Rapids, Mich., reports that orders have been 
received for the Ric-Wil underground cover- 
ing for Shaw's Botanical Garden, St. Louis ; 
Oberlin Gas & Electric Co., Oberlin, O. ; the 
naval station at Guantanamo, Cuba ; also Forts 
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Riley and Leavenworth, Princeton University 
and the Emerson-Brantingham Co.. Rockford, 
111. 

Baltimore, Md. — As the result of negotia- 
tions with the National Board of Fire Under- 
writers for the use of surplus power from the 
high-pressure pipe line pumping station on 
South St. for supplying light and heat to the 
court house, city hall and annexes, the contract 
for the heating system has been awarded to 
the W. G. Cornell Co., New York, at its bid 
of $51,230. 

Buhl, Minn. — The Cherney Contracting 
Co., of Virginia, Minn., has begun work on 
the extension of the mains for the municipal 
heating plant made necessary by the increased 
demands for service. 

Portland, Ore. — Residents of Central East 
Portland have won their fight against the 
operation of the heating plant in the base- 
ment of the Hawthorne school. The school 
board has issued an order providing for the 
construction of a separate heating plant out- 
side the building to cost $10,000. 



New Firms and Business Changes. 

Samuel J. Hoerxer & Co., Dayton, O., is a 
new firm composed of Samuel J. Hoerner and 
Charles D. Bidleman, to take over the heating 



and plumbing business of Samuel J. Hoerner 
at 320 West Third St., Dayton. 

Sheffield Co., Hobert, N. Y., has been 
organized by M. L. Chappell and B. I. Shef- 
field to deal in engines, boilers and heating and 
plumbing supplies. 

R. C. Brenner & Co., Kalamazoo, Mich., has 
been formed to carry on a heating and plumb- 
ing contracting business. Manufacturers' and 
jobbers' catalogues are requested. 

Crook, Kries & Co., Baltimore, Md., heat- 
ing engineers and contractors, have removed 
their offices to 218 West Saratoga St., where 
the company now occupies a three-story build- 
ing 20x150 ft. 



New Incorporations 

P. J. SuLLLV'AN Co., Boston, Mass., capital, 
$10,000, to conduct a heating and plumbing 
contracting business. Incorporators : Patrick 
J. Sullivan, Alice G. Sullivan and Nellie A. 
Pigott. 

John E. Holland Plumbing Co., Akron, O., 
capital, $10,000. Incorporators : John E. Hol- 
land, H. F. Schoenduve and Albert G. Freud- 
man. 

G. M. Patterson Co., Greensboro, N. C, 
capital $100,000, to conduct a heating and 
plumbing business. Incorporators : G. M. Pat- 
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;t^6on, J. J. W. Patterson and W. L. 
Clement. 

Pipe Machinery Co., 4907 Mead Ave., 
Cleveland, O., capital $10,000, to deal in pipe 
cutting and threading machines. President, 
William G. Benninghoff, the inventor of the 
machine ; vice-president and secretary, W. C. 
Grosser. 

Missouri Gas Heater & Appliance Co., St. 
Louis, Mo., capital $25,000, to manufacture 
heat economizers for use in connection with 
warm air furnaces. Incorporators: James J. 
Rohan, H. M. Urbauer and R. A. Crabb. 

Edward P. Behre Heating & Plumbing 
Co., Floral Park, N. Y. Incorporators : Will- 
iam Berg and John Leahy, both of New York. 

Phillips Heater Mfg. Co., Boston, Mass., 
capital $25,000, to manufacture heating spe- 
cialties. Incorporators : William W. Phillips, 
Annie R. Phillips and Samuel N. Cohen. 

John D. Cox Co., Springfield, Mass., cap- 
ital $10,000, to conduct a heating and plumb- 
ing business. Incorporators : John D. Cox, 
Walter B. Russell and Burdette M. Bancroft. 

Arensmeyer, Warnock, Zahrndt, Inc., 114 
Monroe Ave., Rochester, N. Y., capital, 
$10,000, to take over the heating and plumb- 
ing business conducted by Chas. Fisher & Co., 
their former employers. 

Meister Bros.-Bracht Co., Fort Smith, 



Ark., capital $50,000, to deal in heating and 
plumbing and electrical supplies. 

Kitchel Plumbing & Electric Co., Hous- 
ton, Texas, capital $10,000, to conduct a heat- 
ing, plumbing and electrical contracting busi- 
ness. Incorporators : Joseph B. Bowles, 
Charles M. Kitchel and Jesse Andrews. 

Valley Heating & Plumbing Co., Eugene, 
Ore., capital $5,000. Incorporators: H. 
Sweeney, E. Sweeney and George Israelson. 

National Heating & Lighting Co., Okla- 
homa City, Okla., capital $25,000. Incorpora- 
tors: C. W. Stone, A. Schuck and B. H. 
Grady. 

Allegheny County Steam Heat Co., Pitts- 
burgh, Pa., capital $5,000. Incorporators : S. L. 
Tone, R. S. Orr, A. W. Stevenson, J. W. Mur- 
ray and W. B. Carson. 

Central Heating Co., Erie, Pa., capital 
$50,000. Incorporators : C. H. Strong, S. C. 
Walker and Thomas G. O'Dea. 

Central Cambria Light, Heat & Power 
Co.j Ebensburg, Pa., capital $5,000. 



Business Chances. 

Washington, D. C. — Proposals will be re- 
ceived at the office of the Supervising Archi- 
tect, Treasury Department, for the following 
named work : 



We manufacture the only apparatus made for Paul Air line systems. 

If you get the air out of your heating plant, you get rid of nearly all trouble. 
There is no hammering, no cold loops, the steam flows quietly and noiselessly to 
every part of the radiator instantaneously. 

THIS CAN BE DONE 

By simply using the Duplex pump in connection with the air lines. This of 
course, is the well known Paul System, which has had the confidence of architects 
and engineers for twenty years. The Paul System needs no brief. There is no 
royalty charge for the use of the Paul System. A saving of from 10% to 30% on 
coal consumption can easily be realized. 

This type of vacuum pump is known as the ''Duplex," and is equipped with 
electric motor, noiseless in operation. It has an automatic regulator which 
operates only when there is air to be removed from the radiators. 

Send for our new complete catalogue of Ejector Turbine Pumps — 
used on all Vacuum Systems, either air line or return line. 

FISCHER-SWEENY BRONZE CO. 



1302-1304-1306 Clinton St. 



HOBOKEN, N. J. 
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THE JOHNSON SYSTEM 



of Temperature Regulation is the Greatest 
Improvement Ever Made in Heating Systems 

Over 100,000 Now in Successful Operation 




We manufacture thermostats to 
fit every possible condition and 
they will do the work which we 
claim for them. 

Our system can be arranged to 
turn off the heat from any room 
or series of rooms, if desired, 
k3 through the positive shut-off at 
the thermostat. The Johnson 
System is simple in construction 
and operation and positive in 
action. 




Air Regulating Valve 



Steam Reducing Valve 



Our service department means service. We have in all large cities a full oper- 
ating department in charge of a competent engineer who is qualified to install 
and keep our systems in perfect condition. 

To meet the high grade of quality required by the JOHNSON systems, we have 
been compelled to manufacture a complete line of air and steam reducing valves. 
These are made under the inspection of our engineers and every valve must meet 
the JOHNSON standard. They are made for service where the demands are 
heavy and the requirements are rigid. 

Write our main office for the JOHNSON catalogs. We want you to know 
^?% about the products that carry the JOHNSON name. 







JOHNSON SERVICE COMPANY 



MILWAUKEE, 



Branches Everywhere 



WIS. 




Please mention The Heating and Ventilating Magazine when you write. 
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Until October 17, 1912, for the extension, 
remodeling, etc., including plumbing, gas 
piping, heating apparatus, etc., of the United 
States Post Office at Lansing, Mich. Two 
stories and basement, 38x74 ft. 

Until October 30, 1912, for the extension, 
remodeling, etc., including plumbing, gas 
piping, heating apparatus, etc., of the United 
States Post Office and Court House at Vicks- 
burg, Miss. Three stories and basement ; ap- 
proximately 8,400 sq. ft. ground area. 

Until November 4, 1912, for the construc- 
tion cotjiplete, including plumbing, gas piping, 
heating apparatus, etc., of the United States 
Post Office and Court House at McCook, Neb. 
Three stories and basement; approximately 
5,820 sq. ft. ground area. 

Until October 21, 1912, for the construc- 
tion, including plumbing, gas piping, heating 
apparatus, etc., of the United States Post Of- 
fice at Moorhead, Minn. Two-story and base- 
ment, approximately 4,100 sq. ft. ground area. 



Business Troubless. 

D. Clarke Son & O'Donnell, 278 Water 
St., New York, steam and hot water heating 
contracting, have filed a petition in bank- 
ruptcy, with liabilities at $11,709 and assets 
of $6,071, consisting of stock, $1,000; ma- 
chinery, $550, and accounts, $4,521. The 
largest creditor is the H. B. Smith Co., $4,056. 
The business was started in 1888 by John D. 
Clarke, who died in 1901. It has since been 
conducted by Frank M. Clarke and Thomas 
J. O'Donnell. 



Contracts Awarded. 

C. A. Law, Chicago, 111., steam heating, 
ventilating and plumbing addition to the Hyde 
Park Hotel, at Lake Ave. and 51st Boulevard. 

Hamilton Johnson, Hattiesburg, Miss., is 
rapidly completing his contract for the erec- 
tion of a heating plant, sewerage, septic tanks, 
water mains and stand pipes for the State 
Normal College at Hattiesburg. A central 
steam heating plant is being installed, to be 
operated in connection with the power house. 

KiNNisoN Bros., Dallas, Texas, heating and 
ventilating the O. M. Roberts, the Thomas J. 
Rusk, the Ben Milam and John Henry Brown 
schools for $10,380. Other bids were : Lewis 
& Kitchen, Kansas City, Mo., $12,150; H. G. 
Niblo & Co., Dallas, $10,663. The Johnson 
temperature control system will be used. 

Eagan Bros., Toledo, O., heating and 
plumbing J. W. Scott High School, Toledo, 
for $81,000. 

Stone & Underhill, Boston, Mass., heating 
and ventilating addition to Center School at 
Uxbridge for $5,624; also heating, ventilating 
and plumbing high school addition for $4,566. 

Edward P. Burrows, Quincy, Mass., heat- 
ing and ventilating new Ward 2 School at 
Quincy for $4,746. 



Thomas & Smith, Chicago, 111., have re- 
ceived a $9,000 order for Acme air washers 
to be used in connection with the improve- 
ment of the heating, ventilating and power 
plant at the Capitol at Boston, Mass. The 
piping contract, amounting to $2,490, went to 
Lumsden & Van Stone Co., Boston, 

J. A. Hasley, Anaconda, Mont, heating 
and plumbing Centre School at Anaconda for 
$4,925. 

John G. Sutton Co., San Francisco, Cal., 
heating and ventilating Lux School of Indus- 
trial Training at San Francisco, for $6,500. 

Lettich Bros., San Francisco, Cal., heat- 
ing, plumbing and gas fitting 7-story build- 
ing at Ellis and Larkin Sts., San Francisco, 
for $12,159. 

Bangor, Me. — Bids were received as follows 
for the central heating plant for the high 
school at Bangor : Wiley & Calhoun, Port- 
land, Me., $13,000; the Isaac Coffin Co., Bos- 
ton, $14,314, and Huey Bros., Boston, $15,517. 

Huey Bros., Boston, Mass., heating and 
ventilating high school building at Medford, 
Mass., for $23,847. 

RoBBiNs, Gamwell & Co., Pittsfield, Mass., 
heating and ventilating new William L. Adam 
School at Pittsfield for $10,300. Other bids 
included one from Daniel Farrell & Co. for 
$10,666. The plumbing contract went to L. J. 
Sullivan & Co., at their bid of $5,495. 



■••.'•;^"''." °^ the'times. No spluttering air vents, auto- 
i;;*-:-i' ™^*-ic valves, or pumps. More responsive than 
:::'•:•!• steam, every advantage of hot water and 
.■••:•;•■ more. The 



. I •.*-',*•'• 







is simple, easy to install. Always satisfies— •.••'.':-.■. 

we guarantee that. Good contractors have ;V:Vv' 
no trouble getting i:i;;' 
more money for the ;••:•; 
"Moline System." Ask .':{{y 
them. !•;•";• 




Free Book 



on heating for contractors. ;.v,\;;::: 
It explains the device shown h>'y'}'l''\\' 
here at left and all the iiii'.-'-.l'i'-' 
other features. .\*'-'-'.v,':{' 

Moline Vacuum Vapor 
Heating Co. /: 
Depl. E, Moline, Ills, ./V: 



'V.;*.*,'.'^*,*, 






'o more 
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PATTERSON 

HOT WATER TANK 

the practical improvement upon the 
old style tank and coil. 

Boiler Plate Shells, Heavy Seamless Drawn Brass Tubes. 
For use with exhaust or live steam, or low pressure boilers. 



HOT WATER 
OUTLET, 




STEAM INLET 
OR OUTLET 



«:«>- 



There is no idle heating sur- 
face in Patterson Plumbers' Tank 
Heaters. The steam enters the 
large expansion chamber, expands 
and uniformly fills the large nimi- 
ber of "fl" shaped tubes of small 
diameter the area of which is much 
greater than of the steam inlet pipe. 
As fast as the steam condenses in 
transmitting its heat to the sur- 
roimding water, this condensation 
is discharged to the condensation 
chamber and flows by gravity back 
to the boiler. 



STEAM INLET 
OR OUTLET 



In the ordinar}^ tank where a coil 
or return bend is used of the same 
area or size as the steam inlet pipe, 
its heating efficiency is rapidly 
destroyed, due to its being filled up 
by the water of condensation which 
forms more rapidly than it can 
be discharged through the single 
pipe. 

Patterson Heaters never create 
back pressure. The tubes never 



leak, 
out. 



The heads never blow 



FRANK PATTERSON & CO. 

26 CORTLANDT STREET 
NEW YORK 



Please mention The Heating and Ventilating Magazine when you write. 
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Columbus Machine Works, Columbus, O., 
steam heating and plumbing new school at 
Whiteland for $10,500. 

J. J. O'Connor, Cincinnati, O., vapor heat- 
ing St. Patrick's Church, on Rock St. 

C. C. Hartwell Co., New Orleans, La., 
steam heating new county jail and jail build- 
ing at Pensacola, Fla., for $3,398. Other bids 
were: Carr & Scott, New Orleans, $3,487; 
Chas. A. Born, Pensacola, $3,500. 

McCarthy & Crandall, Colorado Springs, 
Colo., steam heating Modern Woodmen's San- 
atorium at^ Colorado Springs. A power plant 
will be installed which will contain four 
110-H.P. boilers. Steam will be carried 
through underground pipes to the various 
buildings of the institution. The contract 
amounts to $50,000. 

D. A. Dinnie, Minot, N. D., heating plant 
for the State Normal School at Minot and 
erection of main building, at his bid of $81,571. 

Thomas Cox & Sons, Little Rock, Ark., 
heating Deaf Mute Institute at Little Rock, 
for $6,000. 

John R. Kehm Co., Chicago, 111., installing 
power plant and heating system in the J. P. 
Smith shoe factory, at Pratt and Sangamon 
Sts., for $20,000; also vacuum steam heating 
apartment building at North Ave. and State 
St. for Marshall & Fox for $20,000; also boil- 
ers and heating systems for seven city school 
buildings in Chicago for $60,000. 

L. O. Papin, Dubuque, la., heating and ven- 
tilating Marshall School at Dubuque. 

John Arpp, Middletown, O., heating and 
plumbing court house at Hamilton, O., for 
$7,866 (for the heating) and $3,096 (for the 
plumbing). 

W. G. Cornell & Co., New York, heating 
court house and City Hall at Baltimore, Md., 
for $51,236. 

American Heating & Ventilating Co., 
Philadelphia, Pa., heating and ventilating 
Arch Street school at Mechanicsburg, Pa., for 
$2,570. 

McLaurin & Nortiirup, Mankato, Minn., 
steam heating Lutheran Ladies' Seminary at 
Mankato for $14,000. 

J. Otto Heinz, Shelbyville, 111., hot water 
heating court house at Shelbyville for $3,696. 

J. E. O'Mara, San Francisco, Cal., heating 
and ventilating ten-story and basement build- 
ing for the Standard Oil Co, at San Fran- 
cisco, for $17,920. 

Lewis & Kitche.nt, Kansas City, Mo., heat- 
ing and ventilating Harris County jail in Har- 
ris County, Texas, for $16,050; the plumbing 
contract went to Rovischang Bros,, at their 
bid of $10,417. 

Columbus Heating & Ventilating Co., 
Columbus, O., heating and ventilating new 
school building at Huntsville, O. 

Samuel A. Esswein Heating & Plumbing 



Co., Columbus, O., heating and ventilating 
new school at Canal Winchester, O. 

W. H. HopsoN Co., New London, Conn., 
heating new City Hall building at New Lon- 
don for $3,030; other bids were: Harry Ken- 
nedy, $3,315; Newman Bros., $3,431; Jordan 
& Cleary, $3,483; Roche & McGuire, $3,806. 
The plumbing went to Harry Kennedy at his 
bid of $3,367. 

Thomas Breen Co., Utica, N. Y., heating 
and ventilating high school building at Utica 
for $2,370. 

Thompson Bros., Philadelphia, installing 
central heating plant at St. Vincent's Home, 
70th St. and Woodland Ave., for $10,000. 

Mulch Bros., Altoona, Pa., steam heating 
Y. M. C. A. building, including swimming 
pool, at Altoona. 

W. P. Sweeney, Claremont, N. H., remod- 
eling heating system in high school building 
at Claremont. 

HoLYOKE Valve & Hydrant Co., Holyoke 
Mass., heating and plumbing new Elks' Home 
at Holyoke. 

Jennison Plumbing Co., Fitchburg, Mass., 
heating and plumbing new Normal School dor- 
mitory at Fitchburg for $7,085. 

M. J. Gibbons, Dayton, O., heating and 
plumbing new Y. W. C. A. building at Dayton 
for $20,000. 

Victor Plumbing Co., Springfield, O., heat- 
ing new office building for the Indianapolis 
Frog & Switch Co. for $2,000 ; also heating 
and plumbing addition to the city hospital at 
Springfield for $3,000. 

Lewis & Kitchen, Chicago, heating Con- 
gregational Church at Grand Ledge, Mich. 

American Warming & Ventilating Co., 
Toledo, O., heating and ventilating high school 
at Marion, O., for $7,040. In the last issue 
this contract was credited by error to M. J. 
Raimler & Son, Toledo. 

Crook, Kries & Co., Baltimore, Md., piping 
for the central heating plant installed at the 
Tome School for Boys at Fort Deposit, Md. 
A system of tunnels S ft. in height to carry 
the steam piping to the ten buildings on the 
campus is being constructed by the Millard 
McDowell, Fort Deposit. The entire system 
will cost $30,000. George Adams, Baltimore,. 
Md., is consulting engineer. 

Rautman Plumbing & Heating Co., Seat- 
tle, Wash., heating and plumbing the Smith 
Building in Seattle. The contract amounts to- 
$150,000. Thirty-five freight cars are required 
to haul the necessary material to Seattle. 

Bond & Abraham Co., Milwaukee, Wis., 
resetting boilers at the Northern Hospital for 
the Insane at Oshkosh. The work will cost 
$2,000. 

Baxter Mfg. Co., Springfield, O., heating 
and plumbing new Central M. E. Church at. 
Springfield for $5,000. 
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OVER 1400% INCREASE 
IN 22 MONTHS 

ATMOSPHERIC SYSTEM 
STEAM HEATING 



Saves 25 to 35 per cent, in fuel. 

The most efficient system. 

Simple to control. 

No royalties. 

No leaks (due to pressure). 

No vacuums to maintain. 

No noise. 

No odors. 

No automatic devices to bother with. 

Cold returns. 

HEAT where and when needed and in the right amount. 



Winter is practically upon us, so let us figure on 
your requirements NOW. 



WRITE TODAY for Bulletin No. 127 and Booklet G. 

THEY'RE FREE 

American District Steam Company 

GENERAL OFFICES AND WORKS 
North Tonawanda, N. Y. 

CHICAGO TORONTO LOCKPORT, N. Y. 

Please mention The Heating and Ventilating Magazine when you write. 
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BOOKS ON HEATING AND VENTILATION 



Mechanical Equipment of Federal Buildings Under 
Control of the Treasury Department. By Nelson 
S. Thompson, chief mechanical and electrical en- 
gineer, office of the supervising architect. Second 
edition, re^-ised and enlarged. Contains the basic 
data used in tne design of^the mechanical and elec- 
trical equipment of Federal buildings under the 
control of the Treasur>' Department. Also con- 
tains data for approxima.ftng the cost of the vari- 
ous parts of the work. The book takes in heating 
and ventilation, plumbing, stationary and port- 
able vacuum cleaning plants, engines and gener- 
ators, motors and controlling apparatus, forced 
sj'stems of hot water heating, commercial practice 
in factory heating, etc., and other valuable data. 
Cloth, $2.00. 

Central Station Heating. By Byron T. Gifford. 
This work presents the most advanced practice 
in central station heating, both steam and hot 
water, and is an invaluable guide, not only to the 
engineer, but to municipalities and public service 
commissions where district heating is being, or 
will be, used. 208 pages, with 42 figures, includ- 
ing 50 pages of miscellaneous engineering data. 
Size 6 x9K in., bound in flexible leather. Price, 
$4.00. 

Mechanics of Heating and Ventilating. By Konrad 
Meier. Including a series of ten charts containing 
data relating to the flow of water, steam and air, 
collected by Mr. Meier during an experience of 26 
years in heating and ventilating work, both in this 
country and abroad. Each of the charts replaces 
a series of tables on the subiect, giving at a glance 
the result of a calculation from any combination 
of factors. 161 pages, illustrated, with ten large 
charts. Size 6x9 in. Price, $5.00. Separate 
sets of charts, printed on cloth, with lines in dif- 
ferent colors and mounted on boards. Single 
charts, $1.50. Sets of ten charts, $15.00. 

Heating and Ventilating Buildings, a standard 
manual for heating engineers and architects. By 
Prof. R. C. Carpenter. Fifth edition, largely re- 
written. 577 pages, 277 illustrations, 8vo, cloth, 
$4.00. 

Bandbook for Heating and Ventilating Engineers. By 
Prof. James D. Hoffman and Benjamin F. Raber. 
The latest book on this subject. Unusually com- 
prehensive. 320 pages, with 45-page appendix. 
Size 4J4X6J4 in., bound in flexible leather. Price. 
$3.50. 

Qaestions and Answers on the Practice and Theory 
of Steam and Hot-Water Heating. By R. M. 
Starbuck. Illustrated. $1.00. 

Ventilation of BuildinKS. By William G. Snow and 
Thomas Nolan. 83 pages. Pocket size. Con- 
tains a statement of the general principles of ven- 
tilation and of their application to different kinds 
of buildings. Boards, 50c. 

Steam Heating and Ventilation. By Wm. S. Monroe. 
Containing formulas and data valuable in the de- 
signing of heating and ventilating plants. Price, 
$2.00. 

Steam-Electric Power Plants. By Frank Koester. A 

practical treatise on the design of Central Light and 

> Power Stations and their economical construction 

and operation. 473 pages. 340 ills. Price, $5.00. 

Practical Manual of Steam and Hot Water Heat- 
ing. By E. R. Pierce. Especially useful to rnen en- 
gaged in installing steam and hot water heating ap- 
paratus. Easily understood and comprehensive. 
Boiler ratings exhaustively treated. 359 pages. Size 
oVa X 8J4 in. Cloth, $2..'30. 

Pipe Fitting Charts. By William G. Snow. A 
valuable reference work for the solution of knotty 
problems in connecting up steam radiators, boilers 
and the variety of appliances used in combination 
high and low pressure plants. 285 pages. 2.32 illus- 
trations. Price, $1..")0. 



Steam Power Plants; Their Design and Construction 
By Henry C. Meyer, Fr., M. E. Third edition, fully 
revised. One of the standard works on the design and 
construction of power plants. Covers proportioning 
boilers, selection and writing specifications for steam 
engines, selection and arrangement of auxiliaries, con- 
struction of chimneys, coal handling, etc. 219 pages. 
Size 6x9 in. Illustrated and with folding plates. 
Price $2.00 postpaid. 

Steam Power Plant Piping Systems. By W. L. 

Morris, M. E. A complete treatise on design, instal. 
lation and maintenance, covering the details of all 
phases of piping and giving much space to the subject 
of maintenance. E.xpert advice given on problems 
arising from mistakes and breakdowns in the piping. 
490 pages. Size 6x9 in. 389 ills. Price $5.00 post- 
paid. 
Practical Steam and Hot Water Heating. By Alfred 
G. King. Containing over 300 detailed illustra- 
tions. The book is a working manual for heating 
contractors, journeymen steam fitters, architects 
and builders. Describes various systems of heat- 
ing and ventilation and includes useful data and 
tables for estimating, installing and testing such 
systems. 8vo. 367 pages. Price, $3.00. 

Power, Heating and Ventilation. By Charlet'' L. 
Hubbard, B.S., M.E. A treatise for designing and 
constructing engineers and architects. The whoto 
subject of heating is covered, including the heating 
of large institutions with central plants. Space is 
also devoted to electrical matters connected with 
steam plants. 647 pages. Price, $5.00 (three 
volumes in one). 

Notes on Heating and Ventilation. By John R. 
Allen. 152 Pages. 34 illustrations. Size, AMx 
dVa in. One of the new books, brought quite up 
to date, and containing much information to guide 
the intelligent steam fitter in the installation and 
heating and ventilating apparatus. Cloth, $2.50. 

Steam Fitters' Computation and Price Book, abridged. 
By Mark Dean. Price, $2.50. 

The School House. Its Heating and Ventilation. 
By J. A. Moore. 204 pages, illustrated. $2.00. 

A Manual of Heating and Ventilation, for engineer! 
and architects, embracing tables and formulas 
for dimensions of pipes for steam and hot-water 
boilers, flues, etc. By F. Schumann. Second 
edition, revised and enlaiged. 12mo, $1.50. 

German Formulas and Tables for Heating and Ven- 
tilating Work, especially adapted for those who 
plan or erect heating apparatus. By Prof. J. H. 
Kmealy. Illustrated. Price, $1.00. 

Centrifugal Fans. By J. H. Kinealy. A theoretical 
and practical treatise on fans for moving air in 
large quantities at comparatively low pressure*. 
206 pages. 39 diagrams. Full limp leather pock- 
etbook round corners, gilt edges. Price, $5.00. 

The Principles of Heating. By V/illiam G. Snow. 
A practical and comprehensive treatise on Applied 
Theory in Heating. 161 pages. 42 illustrations. 
38 tables. Size, 6x9 in. Cloth, $2.00. 

Modern Sanitary Plumbing, Steam and Hot Wateir. 

By James T. Lawler. 400 pages. 228 illustra 

tions. Size, 6x9 in. This is the latest edition of 

Mr. Lawler's well-known work on this subject - 

y' Price, $4.00 

Steam and Hot Water Heating. By H. C. Lincoln. 
A new book giving an elementary knowledge of the 
principles of steam and hot water heating, together 
with their practical application to the design of 
complete systems. 160 pages, illus. Size 6x9 in. 
Price, $1.00. 
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THE DUNHAM RADIATOR TRAP 




AND DUNHAM 
SYSTEMS OF 
HEATING MEAN 

ABSOLUTE 
SATISFACTION 

THE DUNHAM RADIATOR TRAP keeps all the steam in the radiator while 
allowing tor the free passage of air and water of condensation into the return line 
thereby causing the radiator to heat up to fullest efficiency. 

WRITE FOR CATALOG "M." It's free. 

C. A. DUNHAM CO. 

MARSHALLTOWN, IOWA 
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BICALKY 

IVIUSHROQIVI 

VENT CAP 

' Its use provides the Ideal Sys- 
tem for heating and ventilating 
Schools, Theatres, Churches 
and Public Buildings. The air 
is introduced at the breathing 
zone, through the Bicalky Vent 
Cap placed under the seats. It 
forms a combination Damper 
and Difluser, with equal dis- 

. tribtttion of air in all directions. 



Easily adjusted and locked in any position by simply turning the 

BICALKY FAN CO. 



screw. 



New York Representative: 
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Chicago Representative: 
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Health and Ventilation 



November. 1912 



A Remarkable Contribution to the Recent Discussion of This Subject, 
Delivered Before the Physiological Section of the British 

Association. 

By Leonard Hill, M. B., F. R. S. 



Everyone thinks that he sulTers in an 
ill-ventilated room owing to some change 
in the chemical property of the air. be it 
want of oxygen, or excess of carbon di- 
oxide, the addition of some exhaled or- 
ganic poison or the destruction of some 
subtle property by passage of the air 
over steam-coils, or other heating or con- 
ducting apparatus. \\'e hear of '"de- 
vitalized" or ''dead" air, and of "tinned" 
or "potted" air of the battleships. The 
good effects of open-air treatment, sea 
and mountain air. are no less generally 
ascribed to the chemical purity of the air. 

In reality, the health-giving proper- 
ties are those of temperature, light, 
movement, and relative moisture of the 
surrounding atmosphere, and leaving on 
one side those gross chemical impurities 
which arise in mines and in some manu- 
facturing processes, and the question of 
bacterial infection, the alterations in 
chemical composition of the air in build- 
ings where people crowd together and 
suffer from the eft'ects of ill-ventilation 
have nothing to do with the causation of 
these effects. 

Satisfied with the maintenance of a 
specious standard of chemical purity, the 
public has acquiesced in the elevation of 
skyscrapers and the sinking of cavern- 
ous places of business. Many have thus 
become cave-dwellers, confined for most 
of their waking and sleeping hours in 
windless places, artificially lighted, mo- 



notonously warmed. The sun is cut oft' 
by the shadow of tall buildings and by 
smoke — the sun, the energizer of the 
world, the giver of all things which 
bring joy to the heart of man, the fitting 
object of worship of our forefathers. 

The ventilating and heating engineer 
hitherto has followed a great illusion in 
thinking that the main objects to be at- 
tained in our dwellings and places of 
business are chemical purity of the air 
and a uniform draftless summer tem- 
perature. 

value of changes of rate in the 
transference of energy 

A sense organ is not stimulated unless 
there is a change of rate in the transfer- 
ence of energy ; and this to be eft'ectual 
must occur in most cases with consider- 
able quickness. If a weak agent is to 
stimulate, its application must be abrupt. 
Thus the slow changes of barometric 
pressure on the body-surface originate 
no skin sensations, though such changes 
of pressure, if applied suddenly, are 
much above the threshold value for 
touch. A touch excited by constant me- 
chanical pressure of slight intensity fades 
quickly below the threshold of sensation. 
Thus the almost unbearable discomfort 
which a child feels on putting on for the 
first time a "natural" wool vest fades 
awav. and is no longer noticed with con- 
tinual wear. Thomas a Becket soon 
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must have become oblivious to his hair- 
shirt, and even to its harbingers. It is 
not the wind which God tempers to the 
shorn lamb, but the skin of the lamb to 
the wind. The inflow of sensations keep 
us active and alive and all the organs 
working in their appointed functions. 

The ctitaneous sensations are of the 
highest importance. The salt and sand 
of wind-driven sea air particularly act 
On the skin and through it braces the 
whole Body. Monotony of sedentary oc- 
cupation and of an over warm still at- 
mosphere endured for long working 
hours destroys vigor and happiness, and 
brings about the atrophy of disuse. 

CITY LIFE NOT NECE.SSARILY HARMFUL 
TO HEALTH 

We hear a great deal of the degenera- 
tion of the race brought about by city 
life, but observation shows us that a 
drayman, navvy, or policeman can live 
in London or other big city, strong and 
vigorous, and no less so than, in the 
country. The brain-worker, too, can 
keep himself perfectly fit if his hours of 
sedentary employment are not too long 
and he l^alances these by open-air exer- 
cise. The horses stabled, worked, and 
fed in London are as fine as any in the 
world ; they do not live in w indless rooms 
heated by radiators. 

MEX INTENDED TO STAND VAGARIES OF 
CLIMATE 

The hardy men of the Nortli were 
evolved to stand the vagaries of climate 
— cold and warmth — a starved or full 
stomach have been their changing lot. 
The full stomach and the warm sun have 
expanded them in lazy comfort ; the cold 
and the starvation have braced them to 
action. Modern civilization has with- 
drawn many of us from the struggle with 
the rigors of Nature ; we seek for and 
mostly obtain the comfort of a full stom- 
ach and expand all' the time in the warm 
atmosphere afforded us by clothes, wind- 
protected dwellings, and artificial heat — 
particularly so in the winter, when the 
health of the business man deteriorates. 
Cold is not comfortable, neither is hun- 
ger, therefore we are led to ascribe many 
of our ills to exposure to cold, and seek 
to make ourselves strong by what is 
termed good living. 



BRACING EFFECT OF COLD AIR 

I maintain that the bracing effect of 
cold is of supreme importance to health 
and happiness, that we become soft and 
flabby, and less resistant to the attacks 
of infecting bacteria in the winter, not 
l)ecause of the cold but because of our 
excessive precautions to preserve our- 
selves from cold ; that the i)rime cause of 
"cold" or "chill" is not really exposure to 
cold, but to the over-heated and confined 
air of rooms, factories, and meetino- 
places. Seven hundred and eleven sur- 
vivors were saved from the "Titanic" 
after hours of exposure to cold. Many 
were insufticiently clad and others wet to 
the skin. Only one died after reaching 
the "Carpathia," and he three hours after 
being picked up. Those who died per- 
ished from actual cooling of the bodv. 
Exposure to cold did not cause in tlie 
survivors the diseases commonly attrib- 
uted to cold. 

The conditions of great cities tend to 
confine the worker in the oftice all day, 
and to the heated atmosphere of club, 
moving picture show, or music-hall in the 
evening. The height of houses prevents 
the town dweller from being blown upon 
by the wind, and, missing the exhilarat- 
ing stimulus of the cool, moving air, he 
repels the dull uniformity of existence 
by tobacco and by alcohol, or by indulg- 
ence in food, e. g'., sweets, which are 
everywhere to his hand, and by the nerv- 
ous excitement of business and amuse- 
ment. He works, he eats, and is amused 
in warm, windless atmospheres, and suf- 
fers from a feeble circulation, a shallow 
respiration, a disordered digestion, and a 
slow rate of metabolism. 

EXPERIMENTS SHOW CHEMICAL IMPOR- 
TANCE OF AIR NOT IMPORTANT 

Experimental evidence is strongly in 
i^xoT of my argtnnent that the chemical 
purity of the air is of no imi)ortance. 
Analyses show that the oxygen in the 
worst-ventilated schoolroom, chapel, or 
theatre is never lessened by more than 
\''( of an atmosphere; the ventilation 
through chink and cranny, chimney, door 
and window, and the porous brick wall, 
suffices to prevent a greater diminution. 
So long as there is present a partial pres- 
sure of oxygen sufficient to change the 
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haemoglobin of the venous blood into 
oxyhasmoglobin. there can arise no lack 
of oxygen. 

At sea-le\el the pressure of oxygen in 
the pulmonary alveolar air is about 100 
mm. Hg. Exposed to only half this 
pressure the haemoglobin is more than 
80'^i saturated with oxygen. 

In noted health-resorts of the Swiss 
moimtains the barometer stands at such 
a height that the concentration of oxygen 
is far less than in the more ventilated 
room. ( )n the high plateau of the Andes 
there are great cities : Potosi with a 
hundred thousand inhabitants is. 4.165 
metres, and the partial pressure of oxy- 
gen there is about \y/c of an atmosphere 
in place of 71 'v at sea-level; railways 
and mines have been worked up to alti- 
tudes of 14.000 or 15.000 ft. At Potosi 
girls dance half the night, and toreadors 
display their skill in the ring. On the 
slopes of the Plimalavas shepherds take 
their flocks to altitudes of 18.000 ft. No 
disturbance is felt by the inhabitants or 
those who reach these great altittides 
slowly and by easy stages. The only dis- 
ability to a normal man is diminished 
power for severe exertion, but a greater 
risk arises from want of oxygen to cases 
of heart disease, pneumonia, and in chlo- 
roform anaesthesia at these high alti- 
tudes. The newcomer who is carried by 
the railway in a few hours to the top of 
Pike's Peak or the Andes may suffer 
severely from mountain sickness, espe- 
cially on exertion, and the cause of this 
is want of oxygen. Acclimatization is 
l^rought about in a few days' time. The 
])ulmonary Acntilation increases, the 
bronchial tubes dilate, the circulation be- 
comes more rapid. The increased pul- 
monary ventilation lowers the partial 
pressure of carbon dioxide in the l:)lood 
and pulmonary air. and this contributes 
to the maintenance of an adequate partial 
pressure of oxygen. 

Haldane and Douglas say that the 
percentage of red corpuscles and total 
quantity of the haemoglobin increase, and 
maintain that the oxygen is actively se- 
creted by the lung into the blood, but the 
method by which their determinations 
have been made has not met with un- 
qualified acceptance. If waste products, 
which arise from oxygen want, alter the 
combining power of haemoglobin, this al- 



teration may not persist in shed blood; 
for these products may disappear when 
the blood is exposed to air. Owing to 
the combining power of haemoglobin, the 
respiratory exchange and metabolism of 
an animal within wide limits is independ- 
ent of the partial pressure of oxygen. 
On the other hand, the process of com- 
bustion is dependent, not on the pressure, 
l)ut on the percentage of oxygen. Thus 
the aeroplanist may become seized with 
altitude sickness from oxygen want, 
while his gas engine continues to carry 
him to loftier heights. 

WHY HIGH PERCENTAGE OF C0= IS XOT 
HARMFUL 

The percentage of CO^ in the worst 
ventilated room does not rise above 
0.5'^'^ . or at the outside 1 /^- It is im- 
possible that any excess of CO2 should 
enter into our bodies when we breathe 
such air. for whatever the percentage of 
CO-' in the atmosphere may be. that in 
the pulmonary air is kept constant at 
about 0.5 to 0.6/'r of an atmosphere — by 
the action of the respiratory centre. It 
is the concentration of CO- which rtdes 
the respiratory centre, and to such pur- 
pose as to keep the concentration both in 
the lungs and in the blood uniform ; the 
only result from breathing air containing 
0.5 to V/c of CO^ is an appreciab^.e in- 
crease in the ventilation of the lungs. 
The very same thing happens when we 
take gentle exercise and produce more 
CO:: in our bodies. 

At each breath we rebreathe into our 
lungs the air in the nose and large air- 
tubes (the dead-space air), and about 
one-third of the air which is breathed in 
by a man at rest in dead-space air. Thus. 
no man breathes in pure outside air into 
his lung. \Mien a child goes to sleep 
with its head partly l:)uried under the 
bed-clothes, and in a cradle confined by 
curtains, he rebreathes the expired air to 
a still greater extent ; and so with all 
animals that snuggle together for 
warmth's sake. Not only the new-born 
babe sleeping against its mother's breast, 
but pigs in a sty, young rabbits, rats and 
mice clustered' together in their nests, 
voung chicks under the brooding hen. all 
alike breathe a far higher percentage 
than that allowed by the Factory Acts. 

To rebreathe one's own breath is a 
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natural and inevitable performance, and 
to breathe some of the air exhaled by 
another is the common lot of men who, 
like animals, have to crowd together and 
husband their heat in fighting the in- 
clemency of the weather. 

The sanitarian says it is necessary to 
keep the CO2 below O.V/c, so that the 
organic poisons may not collect to a 
harmful extent. The evil smell of crowd- 
ed rooms is accepted as unequivocal evi- 
dence of'the existence of such. He pays 
much attention to this and little or none 
to the heat and moisture of the air. The 
smell arises from the secretions of the 
skin, soiled clothes, etc. The smell is 
only sensed by and excites disgust in one 
who comes in from the outside air. He 
who is inside and helps to make the 
"fugg" is both wholly unaware of and 
affected by it. Fliigge points out, with 
justice, that while we naturally avoid any 
smell that excites disgust and put us off 
our appetite, yet the offensive quality of 
the smell does not prove its poisonous 
nature. For the smell of the trade or 
food of one man may be horrible and 
loathsome to another not used to such. 

Ventilation cannot get rid of the source 
of a smell, while it may easily distribute 
the evil smell through a house. As Pet- 
tenkofer says, if there is a dung-heap in 
a room, it must be removed. It is no 
good trying to blow away the smell. 

TESTS TO snow RELATIN'E EFFECT OF THE 

TEMPERATURE AND CHEMICAL 

PURITY OF THE ATMOSPHERE 

To study the relative effect of the 
temperature and chemical purity of the 
atmosphere, I constructed a small ex- 
perimental chamber of wood fitted with 
large glass observation windows and ren- 
dered air-tight. 

On one side of the chamber were fixed 
two small electric heaters, and a tin con- 
taining water was placed on these in 
order to saturate the air with water va- 
por. On another side of the chamber 
was placed a large radiator through 
which cold water could be circulated 
when required, so as to cool the chaml)er. 
In the roof were fixed three electric fans, 
one big and two small, by means of 
which the air of the chamber could be 
stirred. The chamber held approximate- 
ly 3 cubic metres of air. 



In one class of experiments we shut 
within the chamber seven or eight stu- 
dents for about half an hour, and ob- 
served the effects of the confined atmo- 
sphere upon them. We kept them until 
the CO2 reached 3 to 4%, and the oxy- 
gen had fallen to 17 to 169c. The wet- 
bulb temperature rose meanwhile to 
about 80° to 85° P., and the dry bulb a 
degree or two higher. The students went 
in chatting and laughing, but as the tem- 
perature rose, they ceased to talk and 
their faces became flushed and moist. 
To relieve the monotony of the experi- 
ment we have watched them trying to 
light a cigarette, and, puzzled by their 
matches going out, borrowing others, 
only in vain. They had not sensed the 
diminution of oxygeii, which fell below 
\7'/f . Their breathing was deepened by 
the high percentage of CO;, but no head- 
ache occurred in any of them from the 
short exposure. 

Their discomfort was relieved to an 
astonishing extent by putting on the elec- 
tric fans placed in the roof. While the 
air was kept stirred the students were 
not aff'ected by the oppressive atmo- 
sphere. They begged for the fans to be 
put on when they were cut oft". The same 
old stale air containing 3' to 4% CO2 and 
16 to \7% O2 was whirled, but the move- 
ment of the air gave relief, because the 
air was 80° to 85°F. (wet bulb), while 
the air enmeshed in their clothes in con- 
tact with their skin was 98° to 99°P. w^et 
bulb. If we outside breathed through a 
tube the air in -the chamber we felt none 
of the discomfort which was being expe- 
rienced by those shut up inside. Simi- 
larly, if one of those in the chamber 
l)reathed through a tube the pure air out- 
side he w-as not relieved. 

I have made observations on men 
dressed in the Fleviss rescue apparatus 
for use in mines, and exposed in a 
clwfiiber to 120°P. dry bull) and 95°F. 
wet bulb. The skin temperature rises to 
the rectal temperature, and the pulse is 
greatly accelerated; that is. to 150, and 
there arises danger of heat stroke. The 
conditions are greatly relieved by inter- 
posing on the inspiratory tube of the 
apparatus a cooler filled with carbonic- 
acid snow. The cool inspired air low- 
ers the f retjuency of the heart, and makes 
it possil)le for the men to do some work 
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at 95° F., wet bulb, and to endure the 
temperature for two hours. 

EFFORTS SHOULD BE DIRECTED TOWARDS 

COOLING THE AIR IX CROWDED PLACES 

AND COOLING THE BODIES 

I conckide, then, that all the efforts of 
the heating- and ventilating engineers 
should be directed towards coolinsf the 
air in crowded places and cooling the 
bodies of the people by setting the air in 
motion by means of fans. In a crowded 
room the air confined between the body 
and the clothes of a people is almost 
warmed up to body temperature and sat- 
urated with moisture, so that cooling of 
the body by radiation, convection and 
evaporation becomes reduced to a mini- 
mum. The strain on the heat-regulating 
mechanism tells on the heart. The pulse 
is accelerated, the blood is sent in in- 
creased volume to the skin and circu- 
lates there in far greater volume, while 
less goes through the viscera and brain. 
As the surface temperature rises, the cu- 
taneous vessels dilate, the veins become 
filled, the arteries may become small in 
volume, and the blood pressure low, the 
heart is fatigued by the extra work 
thrown upon it. The influence of the 
heat stagnation is shown by the great 



acceleration of the pulse when work is 
done and the slower rate at which the 
pulse returns to its former rate on rest- 



ing. 



The increased percentage of carbonic 
acid and diminution of oxygen which 
has been found to exist in badly-ventil- 
ated churches, schools, theatres, and bar- 
racks is such that it can have no eft'ect 
upon the incidence of respiratory dis- 
eases and higher death-rate, which sta- 
tistical evidence has shown to exist 
among persons living in crowded and 
unventilated rooms. The conditions of 
temperature, moisture and windless at- 
mosphere in such places primarily dim- 
inishes the heat loss, and, secondarily, the 
heat production, i. e., the activity of the 
occupants, together with total volume of 
air breathed, oxygen taken in and food 
eaten. The whole metabolism of the 
body is thus run at a lower plane, and 
the nervous system and tone of the body 
is unstimulated by the monotonous, w^arm 
and motionless air. If hard work has to 
be done, it is done under conditions of 
strain. The number of pathogenic or- 
ganisms is increased in such places, and 
these two conditions run together, dim- 
inished immunity and increased mass 
influence of infecting bacteria. 



Effect of Smoke on Air and Light. 

The smoke investigation being conducted by 
the Department of Industrial Research of the 
University of Pittsburgh lias been made the 
subject of a special bulletin in which details 
are presented of the unusual scope of the 
undertaking. As has been announced, the in- 
vestigation was made possible through the 
donation of a fund for the purpose by a resi- 
dent of Pittsburgh. At the present time the 
investigation is being carried on by 25 special- 
ists. 

One of the most interesting aspects of the 
investigation is that of determining the effects 
of smoke and soot upon fogs, winds, tempera- 
ture, sunlight and weather conditions gen- 
eralh', with particular reference to soft coal 
communities like Pittsburgh. The main topics 
covered by this section of the investigation 
are : atmospheric gases, suspended particles in 
the atmosphere, dust layers of the atmo- 
sphere, the surface dust layer, quantit}^ of soot 
in the air of cities, limits of visibility, meteor- 
ological effects of the smoke cloud, effects of 
sm.oke upon condensation, cit}'' and country 
fogs, effect of smoke upon fog dissipation, 
duration of sunshine in cities, intensity of 



sunshine in cities, quantity of daylight in 
cities, effect of smoke clouds upon citj' tem- 
peratures, effect of smoke clouds upon maxi- 
mum and minimum temperatures, and effect 
of smoke clouds upon the range of tempera- 
ture. 

One of the principal objects of the investi- 
gation is to provide a basis for calculating the 
increased cost of artificial illumination in 
Pittsburgh due to smoke in the atmosphere. 
This is a point that was brought out at a 
recent meeting of the heating engineers by 
Reginald Pelham Bolton, who showed how 
the cost involved in the necessity for increased 
illumination might easily be sufficient to make 
smoke abatement an economical proposition 
on that ground alone. 

Another phase of the investigation relates 
to smoke and disease. In this connection a 
study is being made of the influences that this 
kind of air pollution has on certain forms of 
disease and upon the death rate. It has been 
found, for instance, that housekeepers fre- 
quently keep their windows shut for fear of 
soot, and thus contribute to the depressing 
effect of the smoke pall by shutting out the 
fresh air. 
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THE VANDERBILT EAST RIVER HOMES, EAST 77TH AND 78TH STREETS 

AND JOHN JAY PARK, NEW YORK. 

Features of a Large Forced Hot Water Heating System 

Mechanical Heating, Ventilation, Power and Electrical Plant for 
THE Vanderbilt Model Tenements, Better Known as 
"The East River Homes." 
By Richard Ruppell. 



By referring to the master block plan, 
the i^eneral location and extent of these 
buildings can be ascertained. In reality 
there are four buildings operated and 
controlled from one central plant. This 
])]ant is situated underneath the main 
court. 

Perhaps it might not be amiss, for the 
reader's information, to state that these 
buildini^s house in all 3<S5 families, an 
apartment consisting of anywhere from 
two to five rooms and bath, and costing 
approximately $3.20 a week for two 
rooms and a bath, $4.20 for three rooms 
and a bath, and $5.30 for four rooms 
and a bath. 

The buildings were built primarily to 
provide living acc(^i'iimodations of the 
highest sanitary character in every de- 
tail, and principally for those unfortunate 
families, a member of whom is afflicted 
with tuberculosis. Naturally these con- 
ditions largely influenced the design of 
the - mechanical equipment which, 
through the generosity of Mrs. William 
K. X'anderbilt, was made ])ossiblr*. 

It is needless to sav that these build- 



ings ha\ c proven their worth when it is 
considered that there is an occupancy of 



over 



SO' 



m 



a little less than nine 



months, and when it is considered that a 
great deal of judgment is exercised on 
the jjart of the executives in the final 
selection of tenants. 

Heating. 

No douljt the most important part of 
the mechanical equipments for these 
buildings, requiring the greatest consid- 
eration in the design, was the heating. 
There were two systems considered: 

1. Overhead, one pipe, down-feed, 
two-pipe individual radiator connection, 
lotiy pressure steam heating ivith a dry 
circuit return. 

2. Forced hot water circulation heat- 
ing on the overhead one-pipe, two-pipe 
individual connection system basis, con- 
trolled from the engine room. 

why a hot water heating system was 
chosen. 

Of the two systems of heating (steam 
and hot water), the central system of 
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forced hot water circulation offered the 
following advantages : 

(a) Economy in operation, averaging 
approximately between 157t and 20'/c 
less than a central steam heating plant. 
This is largely accountable for by the 
fact that a better control of the heating 
in the apartments is obtainable to meet 
the varying temperature conditions, the 
greatest economy of this type of system 
being obtainable during the milder 
weather periods, when only a slight mod- 
ulated heat is necessary. This, of course, 
became a decidedly important factor, 
when it is considered that the class of 
tenant occupying these apartments are 



(d) With forced hot water circulation 
the piping can be materially reduced and 
run irrespective of grade and levels. 

(e) No water hammer or air pocketed 
radiators has to be contended with. 

(f) Absolutely positive circulation by 
means of a circulating pump. 

(g) No excessive back pressure which 
represents a considerable amount of 
power wasted in the average combina- 
tion power and heating plant. 

On the other hand, it must not be over- 
looked that a steam system has the ad- 
vantage over the hot water system, such 
as the above, in initial cost, and, although 
this worked out to be approximately 
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in poor health and, therefore, the 
requisite heat to keep the apartments 
satisfactorily warm at all times is de- 
manded. 

(b ) Hot water has the decided advan- 
tage over steam by permitting better heat 
control at the individual radiators. 

(c) ^^'ith the overhead system of hot 
water heating, no air valves giving off 
their obnoxious odors, thereby vitiating 
the air in the rooms, have to be con- 
tended with, which air valves in the case 
of steam heating have to be located in 
the individual rooms. 



18% more than the steam heating plant, 
it was found that the decided advantage 
in operation obtainable more than war- 
ranted the installation of a hot water 
system for this type of building. 

This increase in cost is largely due to 
the fact that approximately 25% more 
radiation is required, and would have 
been nearer 50% if the plant had been 
designed on a hot water gravity basis 
with individual plants in each building. 

It might be interesting to know that, 
due to the extreme close clearances to 
which all of these rooms had to be de- 
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signed, in order to meet the tenement 
house laws of the city, even the in- 
creased space of the radiators was con- 
sidered important enough at one time al- 
most to give up the idea of hot water 
heating, if it had not been for the very 
important factor of sanitation. These 
figures showed that by increasing the 
radiation 50' , for a given room the in- 
creased radiation space went as high as 
349^ in some instances per radiator, de- 




pending on the design and style com- 
pared. 

The writer has purposely gone into 
detail with regard to the above, in order 
that it might be shown conclusively at 
the start why this type of system was 
adopted in preference to steam heating 
for the conditions imposed. 

General Operation of Forced Hot Water 
Heating System. 

From the exhaust ports of the 25, 50 
and 75 K. \Y. engine generator units the 
exhaust steam is conveyed to the multler 
tank, located in back of the boiler room. 



and from thence to a 200-H. P. Coch- 
rane (open type with by-pass valve) feed 
water heater ; from the feed water heater 
the steam is conveyed to the primary 
heater of the forced hot water circu- 
lating heating system. By reference to 
the general mechanical plant layout the 
reader can very readily follow the cycle 
of operation and secure the basic prin- 
ciples of the design. 

This primary heater has been so de- 
signed as to conditions of available ex- 
haust steam obtainable from the lighting 
plant and is so constructed that live 
steam can be supplemented during the 
night period under light electrical load 
conditions, should same become neces- 
sary, the heaters being so arranged that 
they can be operated independent of each 
other, or both operated in series. 

These heaters, or, better still, steam 
condensers, are of the Alberger Pump & 
Condenser Company design, of the 
W'ainwright type, with corrugated cop- 
per tubes, seamless drawn, made of pure 
copper, worked "dead soft," to permit of 
the maximum amount of expansion 
within the working limits of the tubes ; 
the shells being made of cast steel will 
stand a pressure of 100 to 200 lbs., re- 
spectively. 

These heaters are so designed that the 
steam circulates on the outer shell of 
the tube and the water through the tube. 

It might not be amiss to mention that 
the control of the exhaust steam from 
the lighting plant has been exceedingly 
gratifying, since during eight months of 
the year not a puff of steam has been 
found going to atmosphere. One can 
readily apprehend from this the advan- 
tages of good operation coupled with 
proper design, and the writer hopes at a 
future date to give a detailed descrip- 
tion, with graphic charts, covering the 
operation of this plant. These charts 
are now being compiled. 

The circulation pumps are of the De 
Laval type, with direct-connected De 
Laval steam turbines, units being fur- 
nished in duplicate, and their reciprocal 
piping being so arranged that either one 
can be operated at will. These pumps 
are capable of handling 1.500 gals, of 
hot water per minute at a dift'erential hy- 
drostatic head of 35 lbs., all the exhaust 
from these turbines being used. Each of 
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these pumps is provided with double these four buildings merge into one com- 

suction. mon header as shown in section I J of 

The water entering the disc chamber plant layout, from which the engineer is 

in this way forms a balanced suction, able to determine, in joint comparison 

which does away entirely with the end with the outside temperature and wind 
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SECTION THROUGH BOILER ROOM AT A-B. 



thrust on the shaft, the source of much 
difficulty with single suction inlet pumps. 
These pumps are furthermore designed 
so as to permit of free access to the in- 
terior, being cast in halves. This con- 
struction permits of the removal of the 



location and velocity, at what tempera- 
ture the water is to be distributed to each 
of the four buildings. 

For taking care of the expansion of 
the water there is provided a 42 in. by 
84 in. expansion tank, which is connected 
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SECTION THROUGH ENGINE ROOM AT G-H. 



disc without disturbing either the suction to the main return header, air compres- 

or discharge pipe joints. sion being obtainable by means of an 8 

From the primary and secondary heat- in. by 8 in. Westinghouse air brake type 

ers an 8 in. main is run, branching 6 in. comjiressor. This tank also is a medium 

to Buildings 1 and 2, and 6 in. to Build- for filling the entire system with water, 

ings 3 and 4. The main controls of Each of the two main 6 in. risers lead- 
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ing to the attic space in Buildings 1, 2, 
3 and 4 connect to the circuit mains from 
which the individual one-pipe down-feed 
risers are taken with lock shield controll- 
ing valves below hanging" ceiling space, 
thus permitting ready access to the 
valves without interference from ex- 
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TYPICAL HOT AVATER SUPPLY RISER 
CONNECTION. 

ternal sources. Two-pipe connections 
are taken from these individual risers to 
the radiators, with the control valve on 
the return side of the angle pattern de- 
sign. 

It might be interesting to know that 
each individual riser was tested inde- 
pendent of the other at a hydrostatic 
pressure test of 7'z> lbs , covering a dura- 
tion of 24 hours, this being very essen- 
tial, due to the fact that all risers are 
furred in, in order to obtain the highest 
sanitary condition permissible in the in- 
dividual apartments. Special plinth 
blocks are provided for the connections 
from the risers to the radiators, to take 
care of the expansion of the branch lines 
from radiator. 

All told, there is installed in all four 
buildings slightly over 40.000 sq. ft. of 
cast-iron radiation, distributed among 1,- 
600 units, and for the most part of the 
single column. 32 in. high. Peerless plain 



design, of American Radiator Company 
manufacture, with ample access for 
cleaning in the rear of same. By re- 
ferring to detail shown, the reader will 
notice how it was possible to minimize 
the number of risers, by serving two 
radiators in most of the typical instances, 
by placing them back to back, and sup- 
porting them from a common bracket of 
a special design. 

Ventilation. 

No ventilation was found necessary 
other than for eliminating the vapors 
and fatty gases from the kitchen ranges ; 
in fact, none of the apartments is fur- 
nished with illuminating gas other than 
for cooking purposes, electric light being 
furnished as a part of the rent. 

For taking care of these gases, vapors 
and products of combustion, there was 
installed over each kitchen range a col- 
lecting hood with a register outlet 
through the wall, from which terra cotta 
flues are run to the roof. Directly be- 
low the parapet wall, a by-pass con- 
nection is made to a collecting duct sys- 
tem, which terminates at the suction of 
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PLAN OF TYPICAL RISER. SHOWING 
LOCATION OF PLINTHS, ETC. 

the centrifugal steel plate blowers. These 
blowers are of the multiblade type, Am- 
erican Sirocco manufacture, capable of 
handling 5.000 cu. ft. of air per minute. 
The fans are direct connected to 3 H. P. 
shunt wound 230 volt D. C. motors of 
the Sprague Electric make. 

Each fan serves one-half of one of 
the buildings, or two fans per building, 
there l^eing eight fans in all. The con- 
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ONE-QUARTER ROOF PLAN, VANDERBILT EAST RIVER HOMES, SHOWING 

TYPICAL VENTILATING SYSTEM. 



trolling dampers from these flues arc 
regulated frc i the roof proper and are 
only closed lo atmosphere during the 
regular cooking periods, other times 
operating on a gravity basis. 

The main collecting ducts are run in 
the attic space, which space is similarly 
occupied for heating and plumbing pip- 
ing purposes. 

Domestic Hot Water Service Heating. 

There are 64 bath tubs, 64 basins, 64 
combination sink basins, or 192 fixtures 
per floor, for the four buildings, or 1,150 
fixtures for six floors, and with the 32 
wash tubs in basement, a total of 1,184 
liot water fixtures in the entire building. 
From this it will be apparent that with 
this kind of tenancy, hot water is greatly 
ill demand. For this service there were 
installed complete, two lO.OOO-gal. per 
hour hot water service heaters of the Al- 



berger Pump & Condenser Company 
manufacture; capable of being operated 
in relay to one another, or simultaneous- 
ly. These heaters are automatically con- 
trolled ])y thermostatic regulation, the 
outgoing tem])erature of water being 
maintained at 180° F. 

Power Plant. 

I'^or the generation of steam there were 
installed three 200 H. P. high pressure 
Fitzgibbons boilers, and for compactness 
^id accessibility for the space allotment 
given, met this very exacting condition 
extremely well. These three boilers are 
cross-connected and equalized with re- 
spect to one another, so that either two 
can be operated at will. 

Fach of these boilers contains 2.000 sq. 
ft. of heating surface and is provided 
with a Lagonda automatic non-return 
valve, two safetv relief valves, one set 
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a few pounds above the other, \\'illiams 
high and low water column and other 
necessary appurtenances. 

It might be of interest to note that the 
boilers have been set at an angle of 35° 
ott center, exacted by the extreme limited 
tiring space to which these boilers were 
subjected. An 8 in. welded header of 
the AI. W. Kellogg manufacture in front 
of boilers, made of one piece of pipe, 
with long radius leads, connects the 
boilers to the engine throttle. Verti- 
cal Stratton steam separators were em- 
ployed on each of the leads to throttles, 
as well as one horizontal separator for 
the use of the live steam heater and the 
turbines. 

For taking care of the high pressure 
drips from the header, engine throttles, 
separators, etc., there was installed the 
Holly high pressure gravity return sys- 
tem. Each of the several sections, such 
as header engine and turbine throttles is 
subdivided and carried back to the re- 
ceiver located in sump pit, from which 
the condensation is discharged to the dis- 
charge chamber, located in stack, from 
whence it is carried back, by gravity, to 
boilers. 

The boiler feed pumps are in dupli- 
cate, of the Buffalo Steam Pump Com- 
pany manufacture, size 6-in. by 3^ -in 
by 6-in. of the pot valve outside end 
packed plunger type, the water being 
taken from the feed water heater, and 
discharged through a Blackburne Smith 
feed water filter before entering the 
boiler. 

For taking care of the condensation 
from the hot water service heaters as 
well as the discharge from the traps of 
the driers used in connection with the 
clothes drier system, a pump and re- 
ceiver has been furnished, permitting of 
the equalization of the pressures from 
these several sources, which is likewise 
arranged to be fed into the boilers. This 
arrangement also incidentally takes care 
of any surging effects due to excessive de- 
mand of hot water, so that no condensa- 
tion is permitted to be wasted to the 
sewer. From the returns of the two 
large hot water service heaters, through 
proper seal, there are provided two inde- 
pendent condensation meters, permitting 
of the proper distribution charges to be 
made for the several services to the 



buildings, which will be treated later irt 
connection with the article on operating 
costs of this plant. 

Clothes Dryers. 

For all four buildings, and located im 
basement, there are provided twelve 
clothes-drying rack outfits of the Chi- 
cago Drier Manufacturing Company- 
make, each clothes drier containing eight 
racks. These driers are provided with. 
200 sq. ft. of pipe coil surface. The 
building is managed in such a way that 
the drying of the clothes of this vast 
multitude is arranged in accordance with 
floors and days ; in other words, there 
being six floors or an assignment of one 
day per floor. The roofs are used as 
recreation centers, with roof gardens, 
etc. 

Illumination. 

For furnishing electricity for the il- 
lumination of the apartments there is in- 
stalled a three-wire electrical transmis- 
sion system, 230-115 volt D. C, with, 
two wire distribution from floor panels',, 
to the various rooms, and such other 
motor services required for fans, eleva- 
tors, etc. Each room is provided with 
an independent fixture and the cost of 
the electrical service is practically nil, irt 
view of the fact that all the exhaust 
available from this source is used for 
domestic heating, and in connection with 
the condensers for the forced system of 
hot water circulation, the steam being; 
diverted to these several systems accord- 
ing to the seasons of the year. From 
this it is evident that the cost of electric- 
ity is only the maintenance and repair, 
which relatively is very little. 

Refuse. 

The problem of garbage disposal is 
handled in rather an imique way. Re- 
cessed into the wall of each kitchert 
there is provided a cast-iron box which 
is provided with a garbage can. The cans 
are so made that when the door is shut 
a cover, by means of a series of levers 
from the door proper clamps down ort 
top of the can, thereby keeping at all 
times this refuse matter virtually her- 
metically sealed. The refuse thus col- 
lected is periodically removed, every 
morning and evening, by means of duml>r 
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waiters running to each apartment. This 
will give an idea to what degree the 
problem of sanitation was considered. 
Coal Storage. 
For coal storage there is provided a 
vault large enough to supply, under 
normal conditions of operation, one 
month's demand. For handling this coal 
from the bunker to the vault there is in- 
stalled a Hunt industrial railway sys- 
tem, with the requisite turn tables, etc., 
track being laid on 21 ^-in. gauge, con- 
sisting of 12 lb. T rails. One-ton end 
tilt apron industrial car from which it is 
possible to feed the boilers direct without 
re-loading is provided. In connection 
with this there is provided a one-ton in- 
dustrial track scale, with sliding main 
poise levers, so that it is possible to weigh 
every ton of coal actually used. There 
is also provided in the main court, be- 
tween the two curbs of buildings, a 10- 
ton Fairbanks platform scale, so that all 



coal received from the coal yard is 
weighed before delivered into the bunk- 



ers. 



The buildings were designed and 
erected from the plans of H. Atterbury 
Smith and \\'illiam P. Miller, associated 
architects. The power plant, heating and 
ventilation equipments were designed by 
Griggs & Holbrook, and the electric 
lighting by Clark McMullen & Riley. The 
contractors for the mechanical equip- 
ments were Evans. Almirall & Co. 

Conclusion. 

In order that the results of the origi- 
nal recommendations and cost data as to 
operation might l)e had for the benefit 
of the readers, the same is now being 
compiled for a future article, with the 
generous assistance of the chief engineer, 
Robert Koethen, to whose executive 
ability a great measure of the success of 
this plant is due. 



Temperature and Ventilation as Efficiency Factors 

in Mills 

Bv C.-E. A. Win SLOW. 



The growth of efficiency systems in 
industrial work has called increased at- 
tention to the importance of fresh air 
as one of the first factors to be considered 
in this connection. How important this 
is was brought out by Prof. C.-E. A. 
Winslow of the College of the City of 
New York in an address on the subject of 
"Temperature and Humidity in Fac- 
tories," delivered at the recent National 
Conference on Industrial Diseases at 
-Atlantic City. The principal portions of 
Prof. Winslow's address are given here- 
with : 

It is quite clear tliat the principal thing 
which makes the air of conlined spaces 
harmful, aside from the special problems 
]jresented by dust and fumes, is over- 
heating, especially when combined with 
excessive moisture. This has, been estab- 
lished by the exhaustive studies of phy- 
siologists in Germany, in England, and 
^jn the United States ; while the same 
.studies have as yet failed to reveal any 
definite bad effects due to the chemical 



constituents of the air. Other atmos- 
pheric conditions are still in doubt. The 
best lower limit of temperature is un- 
certain. The action of hot, dry air is 
debatable. The physiological effect of 
odors in air has not been demonstrated. 
It is beyond question, however, that the 
workers in a factory where the tempera- 
ture is over 70° are injured by a lower- 
ing of their vitality that may lead to 
tuberculosis and other serious diseases ; 
and that they are working below their 
normal standard of efficiency, so that 
both the}' and their employer are the 
li>sers. 

The New York State Department of 
Labor is the only official body in this 
country, so far as I am aware, which 
regularly carries out examinations of fac- 
tory air and publishes the results. From 
the reports of this department for 1908, 
1909, and 1910, it appears that 215 work- 
rcjoms were examined at seasons when 
the outdoor temperature was 70° or less. 
Of these workrooms 156, or 72)%, had 
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temperatures of 7^ or over, and sixty- 
three, or 29%, had temperatures of 80° 
or more. 

In a recent study of a mill village car- 
ried out by the Rhode Island Anti-Tuber- 
culosis Society, temperature and humidity 
readings were taken three times a day 
inside and outside of a weaving room. 
The outdoor temperature for the month 
(September) averaged 65.5°. The tem- 
perature in the weaving room averaged 
75.8°, 10° higher. Is it not clear that. 
aside from all debatable questions, there 
is a simple and obvious condition here 
which directly menaces the health of the 
Avorkers and impairs the efficiency of in- 
dustry ? 

OVERHEATING SHOULD BE PREVENTED 

The first clear problem of air condi- 
tioning in the factory is the prevention 
of overheating. The practical method of 
attaining this end is air change or ven- 
tilation. With only a few people in a 
room, heat may be transferred through 
cracks and through the substance of walls 
and ceiling with sufficient rapidity, with- 
out any special provision for the purpose. 
Where many workers are crowded to- 
gether, however, this is impossible. The 
most convenient method of removing ex- 
cess heat is by air change ; and the pri- 
mary need in factory ventilation is to 
provide for the removal of the heated 
air and its replacement by cooler air from 
without. The latter must usually be first 
tempered by raising it to a point a little 
below that which is normally felt to be 
comfortable. Whatever ^izy be the case 
in hospitals and schools, it is fairly cer- 
tain that incoming air much below 60° 
would not be endured by factory oper- 
atives ; and it would certainly not be com- 
patable with efficiency in the majority of 
trades which call for manual dexterity. 

STIMULATING EFFECTS OF CHANGES IN 
TEMPERATURE 

It is maintained by many sanitarians 
that changes in temperature are stimu- 
lating and beneficial. There is little exact 
evidence for this view, but it is in har- 
mony with general experience and is 
probably correct. In many schools it is 
the practice to open windows and flush 
out the room with cold air every two 
hours or so, and the effect upon the spirit 
and efficiency of the pupils is said to be 



excellent. Such a procedure might be 
well worth the temporary interruption of 
work in many industrial processes. It is 
merely a modification of a general sys- 
tem of air conditioning, however, not a 
separate system by itself. The funda- 
mental problem is the exhaustion of the 
hot air of the workroom and the supply 
of cool but tempered air to take its place. 
In general, I believe the hot air should 
be taken out near the top of the room and 
the cool air admitted near the bottom. 
The hot air may escape by its own tend- 
ency to rise or may be sucked out by fans. 
The cool air may be admitted at window 
openings in the room, equipped with 
tempering coils ; or it may be forced from 
a central point through special ducts. 
The system of ventilation may or may 
not be supplemented by a direct system 
of heating. The essential principle re- 
mains unchanged. 

ONLY TWO TYPES OF FACTORY VENTILA- 
TION LAWS 

At present there are only two types of 
laws on the statute books of American 
states, with the exception of the 1909 law 
of Illinois. Eight or ten states provide 
for a minimum cubic space per occupant, 
usually 250 or 400 cu. ft. Some twenty 
states require that factories shall be "ven- 
tilated"' or "'well ventilated" or "suffi- 
ciently ventilated." The cubic space re- 
quirement by no means insures good air 
conditions. It merely prohibits such a 
state of overcrowding that proper air 
conditions are impossible. Whether a 
factory with ample air space is comfort- 
able or not depends on the further pro- 
vision for air change. 

AIR SPACE PER OCCUPANT NOT ESSENTIAL 

In the studies made by the English de- 
partmental committees it was found that 
the air was no better on the average in 
factories with over 5,000 cu. ft. of air 
space per occupant than in those with an 
air space under 300 cu. ft. As to the pro- 
visions that factories must be "ventilated" 
or "well ventilated," they are unenforc- 
able and meaningless in the hands of the 
present departments charged with factory 
inspection in this country. The Illinois 
law is the only real ventilation law in the 
United States. It provides that a definite 
amount of air, 1,500 to 1,800 cu. ft. per 
occupant, according to specified condi- 
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tions, shall be supplied, unless the cubic 
space in the workroom be over 2,000 cu. 
ft. per occupant and the outside window 
and door space be equal to one-eighth of 
the floor space. 

QUALITY vs. QUANTITY OF AIR SUPPLIED 

In formulating a standard for factory 
ventilation one is met at the outset by 
the question whether the standard should 
be a mechanical or an analytical one. 
Ventilating engineers prefer to have the 
amount of air supply fixed as in the 
Illinois law. Sanitarians argue that the 
proper standard is the actual condition 
maintained in the workroom, however it 
may be reached. 

In a proposed law drafted in confer- 
ence with members of this association in 
New York a year ago and introduced in 
the state legislature as Senate Bill No. 
1019, on March 31, 1911, an attempt w^as 
made to combine these two viewpoints on 
an alternative basis. This bill provided 
that "a workroom shall be deemed to be 
properly and sufficiently ventilated if the 
air in the working parts thereof does not 
contain more than nine parts of carbon 
dioxide in 10,000 volumes of air in excess 
of the number of parts of carbon dioxide 
in 10,000 volumes of the exterior air, 
or if there is constantly supplied through- 
out the interior of the room at least 1,200 
cu. ft. of air per hour for each person 
therein present and employed and in ad- 
dition thereto at least 1,000 cu. ft. of 
air per hour for each cubic foot of gas 
burned per hour." Such a law, which 
demands a reasonable rate of air change, 
to be demonstrated either by analysis or 
on a mechanical basis, seems eminently 
fair to the manufacturer and probably 
safeguards sufficiently the health of the 
w^orker so far as the extent of air change 
is concerned. 

Any ventilation standard must, how- 
ever, deal with the quality as well as with 
the quantity of the air. 

The most important things are the tem- 
perature and humidity of the air. These 
qualities are measured very simply by the 
use of an instrument known as the sling- 
psychrometer, which consists of a pair 
of thermometers, one of the ordinary 
type and the other having its bulb cov- 
ered by a wet cloth. Moisture evaporates 
from the wet cloth at a rate determined 
by the amount of moisture in the air and 



this evaporation cools the ^^et-bulb ther- 
mometer and lowers the temperature re- 
corded. From the temperature of the 
dry-bulb thermometer and the difference 
between the dry and w'et bulb, the moist- 
ure in the air may be readily calculated. 
A high wet-bulb reading means a com- 
bination of temperature and humidity,, 
precisely the condition most harmful to 
the human organism, and Haldane has 
shown that in general a given wet-bulb 
reading has about the same physiological 
effect, whether it be the result of a very 
high temperature with low humidity or 
of a moderately high temperature com- 
bined with high humidity. 

The proposed New York law, to which 
reference has been made, provided that 
"the temperature in any factory work- 
room except a boiler room, shall not ex- 
ceed 72° F. as determined by the wet- 
bulb thermometer, unless the temperature 
of the exterior air exceeds 70° F. as de- 
termined by the same process, in which 
case the wet-bulb temperature shall not 
exceed that of the exterior air by more 
than 5°." A wet-bulb temperature of 
72° would correspond to a dry-bulb tem- 
perature ranging from 72° wnth com- 
pletely saturated air to 93° with air con- 
taining only 30% relative humidity. 

It is just here that the difficulty comes 
in formulating a standard for factory 
ventilation. Either the Illinois law or the 
proposed New York law would serve 
pretty w^ell to regulate the amount of air 
to be supplied. I do not believe, how- 
ever, that we have adequate data for fix- 
ing a maximum figure for temperature 
and humidity. The limit of 72° wet-bulb 
written into the proposed New York law 
was taken as a maximum wdiich w'ould 
l)robably not be onerous to the manu- 
facturer, but it is possible that even 
this limit might be difficult of attain- 
ment in certain industries, while in most 
feretories is is probable that a much 
more stringent regulation could well be 
adopted. Industrial processes are very 
diverse and any rigid statutory standard 
is. likely to work hardship on the one 
hand and to give inadequate protection 
to the worker on the other. Standards 
for factories can only be wisely formu- 
lated after a careful study of existing 
conditions in the light of physiological 
ideals and by striking a fair balance be- 
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tween what we should like and what the 
factory owner can reasonably provide. 
In our own homes we maintain, not a 
wet-bulb maximum of 72°, but a dry- 
bulb maximum of 70°, a different thing" 

RULES FOR COTTON WEAVING SHEDS 

The old English law governing con- 
ditions in cotton-weaving sheds provided 
that in sheds in which there was artificial 
humidification the limit for carbon diox- 
ide should be nine parts per 10,000, and 
fixed a definite relation between wet and 
dry-bulb temperatures for each dry-bulb 
temperature over a wide range, but set 
practically no upper limit for either. 
W ith the advance of modern ideas as to 
the supreme importance of temperature 
in air conditioning the whole question was 
reopened by the creation of a depart- 
mental committee which heard ninety- 
six witnesses, including physiologists, 
factory inspectors, mill owners and oper- 
atives, made seventy-six inspections and 
numerous air examinations, published the 
results in 250 closely printed pages and 
formulated a new standard raising the 
carbon dioxide limit to eight parts in ex- 
cess of that in the outside air and adding 
a temperature limit of 7^^ wet-bulb. All 
this was done for one branch of one in- 
dustry ; precisely this sort of investigation 
IS urgently needed in the United States. 

THE WISCONSIN PLAN 

In view of the difficulty of formulating 
legal standards, Wisconsin has adopted 
an entirely different plan, abandoning en- 
tirely the attempt to fix the details of 
factory regulation in the form of law and 
creating instead an industrial commission 
with power to fix specific standards 
whose reasonableness can be reviewed 
only by the supreme court of the state. 
The regulations of such a commission 
could be made far more responsive to 
the varied and changing conditions of 
science and industry, and would offer the 
most promising method of securing a 
maximum of protection for the worker 
with a minimum burden on the business 
itself. 

AIR CONDITIONING MORE ■ IMPORTANT 

THAN ELIMINATION OF SPECIFIC 

POISONINGS 

_ General sanitary conditions, and par- 
ticularly air conditioning, are far more 
important in the aggregate than specific 



poisonings. The latter are obvious and 
spectacular, but they only affect a com- 
paratively small fraction of the working 
class. Even in the pottery industrv, one 
of the trades most subject 'to lead poison- 
ing, it was shown in England bv the de- 
partmental committee on this 'industry 
that the excess death rate due to plumb- 
ism was only 0.8 per 1,000 while the ex- 
cess death rate due to tuberculosis was 
7.0. Industrial tuberculosis pervades not 
only the dusty trades, but in less degree 
every industry from the largest to the 
smallest. Yet as to air conditioning in 
our factories we know pitiablv nothing 
and we have no machinerv for fi'nding out 
anything. New York has a good medical 
and laboratory expert in Dr. Graham- 
Rogers. Illinois has recentlv appointed 
a medical expert. Massachusetts has a 
force of fifteen medical inspectors de- 
voting some or all of their time to the 
work. This is all that we have in the 
way of scientific factory inspection in 
the whole United States. 

For progress in air conditioning it is 
essential to have air examinations and 
intelligent inspection of ventilating appli- 
ances in factories of various tvpes. Only 
on the basis of such studies can legal 
standards be enacted or specific rules laid 
down by a factory commission. Yet we 
have in the whole United States, except 
for Dr. Graham-Rogers in Xew York, 
not one single chemist or engineer regu- 
larly employed by any state to studv fac- 
tory air conditioning. 

PRACTICAL METHODS OF STUDYING AIR 
CONDITIONS 

Meanwhile, however, there is an ex- 
cellent opportunity for the individual 
factory owner to benefit his emplovees 
and increase their output by attention to 
the problem of air conditioning as re- 
gards temperature and humiditv. There 
should be a thermometer in every work- 
room and the foreman should be 'made to 
understand that every time the tempera- 
ture passes 70° he is failing to secure 
the best work from his hands. In any 
large factory, observations of ordinary 
temperatures should be supplemented by 
the use of the sling-psychrometer. Only 
by such observations can window venti- 
lation in small shops and ventilation sys- 
tems in large factories be intelligentlv 
controlled. 
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Direct practical results in diminishing 
absences and decreasing damaged and im- 
perfect work have been obtained in many 
a factory by improved air conditioning. 
Efficiency methods have been ai)plied to 
a hundred mechanical details of shop ad- 
ministration. That delicate mechanism, 
the human body, is, however, the under- 



lying factor which is after all of most 
importance. Yet in many a workshop, 
perhaps in most workshops, the human 
body is being operated under conditions 
which preclude its maximum effective- 
ness, and the work suffers while the sani- 
tariums fill up with cases of industrial 
tuberculosis. 



A Method of Automatic Humiditt; Control for 

Air Waj^hers 

By I. I. LvLE., 



A system of humidity regulation de- 
pending in principle upon the control of 
the dew point or saturation temperature 
leaving the air washer was described by 
J. I. Lyle before the Heating Engineers' 
Society at its recent meeting in Detroit, 
in the course of an exhaustive discussion 
of this subject. In the system referred 
to, saturation is produced by heating the 
spray water. This water supplies the 
latent heat of evaporation, and, in addi- 
tion, raises the temperature of the incom- 
ing air to the desired dew point ; that is, 
to the temperature necessary to hold the 
required amount of moisture. The water 
temperature is varied as is necessary to 
maintain a constant dew })oint under 
variable conditions of the entering air. 

The variation in the amount of work 
to be done is quite large. To illustrate : 
Supposing the requirement to be 60% re- 
lative humidity at 70° F., which is the 
equivalent of 4.8 grains per cubic foot, 
or a dew point of 55°. Then on a zero 
day, with ^4 g^s. of water vapor per 
cubic foot in the entering air. tiie work 
per 1,000 cu. ft. of air is 
1,000 X 55 ^ 56 rr: 982 B.T.U. sensible 

heat to raise the air from zero to 55°. 
1,000^X (4.8 — 0.25) X 1,080^ 7,000 

:= 700 B.T.U. heat of evaporation. 

Total heat required = 789 B.T.U. 

In a washer using. 3 gals, of water per 
1000 cu. ft. of air the necessary, drop in 
the water temperature is 1,682 ^ (3 X 
8.33 X 1) =67>4°. This is about the 
maximum requirement. .Again, on a hu- 
mid day of autumn or sjjring iio heating 
of the water is required, since no addi- 
tional moisture is needed. If a temper- 
ing coil is used in front of the washer, 
of course the washer is relieved of a part 
of the work necessary in supplying the 



sensible heat. In the first case of the 
example just referred to, with the tem- 
pering coil heating the air, say to 50°, 
the amount of heat to be supplied by the 
water is 
1,000 X 5 ^ 56 zz= 89 B.T.U. sensible 

heat. 
1,000 X (4.8 - 0.25) X 1,080 ^ 7,000 

=: 700 B.T.U. latent heat. 
Total heat required = 789 B.T.U. 

With the washer using 3 gals, of water 
per 1,000 cu. ft. of air, 789 -f- (3 X 8.33 
X 1) =31° drop in water temperature 




F^G. 1.— GENERAL, ARRANGEMENT OF 
^^SVSTEM FOR AUTOMATIC HUMIDITY 
CONTROL. 

is required to supply the heat. The con- 
ditions of the incoming air are changing 
constantly and continuously, so that the 
automatic control system must be ex- 
tremely flexible to meet the great range 
of work required, if satisfactory results 
are to be procured. 

The general arrangement of the humid- 
ity control system is indicated in Fig. 1. 
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The stem of a graduated thermostat 
shown at A is placed in the air passage 
just beyond the eliminators, so that it 
is exposed to the temperature of the air 



•A" 
Steam 
Supply 




FIG. 



-EJECTOR WATER HEATER. 



leaving the washer, and its expansion or 
contraction is caused entirely by this tem- 
perature, and the variation due to its ex- 
pansion is made to regulate this tempera- 
ture. 



The water heater of the ejector type 
shown at B is placed in the suction line 
to the pump. The heater operates like a 
l)arometric condenser, so that the tem- 
perature of the spray water is varied by 
varying the amount of steam furnished 
to the ejector. 

The diaphragm steam valve shown at 
C is placed in the steam line which sup- 
plies the water heater. This valve is 
operated by compressed air pressure 
from the graduated thermostat A. 

The air compressor shown at D fur- 
nishes compressed air at about 15 lbs. 
pressure to the storage tank E. The 
compressor is driven by the same motor 
that drives the spray water circulating 
pump G. 

The reverse acting diaphragm valve 
shown at H is normally closed, but is 
opened by compressed air from the tank, 
E, passing through the safety valve, I. 

The pot strainer shown at K is for the 
purpose of catching any scale or dirt 
which may be brought from the steam 
lines. 

HOW THE SYSTEM WORKS 

This method is extremely sensitive as 
any variation in the air temperature pass- 
ing over the stem of the graduated ther- 
mostat produces a change in the air pres- 
sure of the diaphragm steam valve, caus- 
ing the valve to partially open or close, 
thereby producing a new water tempera- 
ture. In only a few seconds this water 
is sprayed into the air, affecting its tem- 
perature, giving to it more or less heat 
in accordance with the requirements of 
the thermostat. This air in about one 
second passes over the thermostat stem, 
imparting to it the change in tempera- 
ture, thereby completing the cycle. The 
system, while sensitive, is not frail or 
delicate. 

The common difficulty usually experi- 
enced in the heating of water by an auto- 
matically controlled ejector is the noise 
produced when very little steam is being 
used. This noise is a water hammer oc- 
curring when a reduced amount of steam 
at low velocity enters a large volume of 
water and suddenly condenses. This 
causes a partial vacuum which the water 
immediately fills, producing an impact 
which forces the valve against its seat. 

The design of the heater shown in Fig. 
2 prevents the hammering of the valve. 
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FIO. 3. — RKVBRSE ACTING DIAPHRAGM 
STEAM VAIA'E. 

The diaphragm steam valve is made a 
part of the heater. This device will oper- 
ate with steam at 3 lbs. or over. 

Fig. 3 is a section through the reverse 
acting diaphragm steam valve. This 
valve is held closed by the spring when 
the air pressure is relieved or when it is 
low. 

Fig. 4 shows the Carrier combination 
safety valve. It consists of two small 
air valves operated by a diaphragm and 
coil spring. Compressed air direct from 
the tank enters at the connection A and 
outlet B connects with the diaphragm of 
the reverse acting steam valve. Water 
pressure from the centrifugal pump is 
connected to the under side of 'the metal 
diaphragm at C. 

Should the water pump be shut down 
or should it for any reason lose its suc- 
tion, the water pressure is released from 
under the diaphragm. The spring forces 



the diaphragm and stem downward, shut- 
ting off air pressure by closing the valve 
D and opening valve E, releasing to the 
atmosphere the air pressure in the line 
running to the reverse acting diaphragm 
steam valve. The combination of these 
two valves makes it necessary for the 
proper air and water pressures to be sup- 
plied to the apparatus before any steam 
can be used in the water heater. This 
arrangement makes it impossible for 
steam ever to enter the air currents and 
over-humidify the building on account 
of failure of air or water pressure. 

\Miere steam is not available at a 
pressure of 3 lbs. or over ; that is, where 
a vacuum steam heating system or hot 
water heating is installed, a closed water 
heater is used. The water passes through 
the tubes with the heating medium on the 
outside. This heater takes up more 
space and costs more, but is just as 
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FIG. 4. — COMBINATION SAFETY VALVE. 

efficient as the ejector type of heater 
which it displaces. 

With this method of humidity control 
it is not necessary to regulate auto- 
matically the tempering coils, as no harm 
is done if the temperature entering the 
washer falls below freezing. The coils 
are used in very cold weather to heat the 
air to any temperature, say between 25° 
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and 45°, and thus relieve the spray water 
of some of the work. 

If automatic control is for any reason 
desired for the tempering coil or coils, 
the thermostat should be placed in the 
fresh air, so it will be exposed to the 
temperature of the incoming air rather 
than to the temperature of the heated air. 
To illustrate : Suppose one coil is ther- 
mostatically regulated and this coil has 
sufficient surface to increase the air tem- 
perature, say 15°, and the thermostat is 
set for 25°. When the outside temperature 
falls to 25° this coil will be turned on full 
and the air heated to 40°. When the 
outside temperature rises above 25° this 
coil is shut off and the air will go to the 
washer at temperatures varying between 
2i° and 40^, which is sufficiently close 
for the humidity control, by this method. 

The advantage of exposing the ther- 
mostat to the outside temperature rather 
than to the air leaving the tempering coil 
is that when the outside temperature falls 
below 25° steam is turned on to the coil 
and is left on until the outside tempera- 
ture rises above 25°. 

If, however, the thermostat was placed 
after the coil, whenever the temperature 
fell below that for which the thermostat 
was set the steam would be turned on the 
coil. As soon as the temperature rises a 
few degrees it would be again turned 
oft'. This continual turning on and oft' 
of the steam valve gives but little time to 
establish proper steam circulation, with 
the .result that it is very probable only 
part of the coil will be heated ; so troubles 
from stratification of cold and hot air 
will be experienced. 

PRACTICAL DIFFICULTIES IN THE REGULA- 
TION OF A TEMPERING COIL 

(After showing various methods by 
which humidity may be regulated theo- 
retically by regulating the temperature of 
the air entering the air washer, the author 
showed how the actual regulation of this 
temperature in practice is a most difficult 
problem, although it has been repeatedly 
tried.) 

Bypass Da:\ipers — The first method 
which would naturally suggest itself is 
to use a bypass damper over or under 
the tempering coils. This cannot be used 
on account of stratification. The air en- 
tering through the tempering coil and 
through the bypass damper would have 



dift'erent temperatures, and while in go- 
ing through the washer these tempera- 
tures would be changed, they still would 
be dift'erent, and that dift'erence probably 
as great as on entering the washer. 

Air passing through an 8 in. vertical 
space between two tempering coils has 
been known to freeze a solid cake of ice 
4 in. wide upon the eliminator plates of 
the washer 6 ft. away. The air passing 
through the tempering coils was heated 
to 40° and the spray water was also 
heated, so the balance of the air was leav- 
ing the washer at 45°. The thermostat 
controlling the temperature of the air 
was in the path of the air which Jiad 
passed through the tempering coil. 

Unless the fan is placed between the 
tempering coils and washer so it will be 
mixed and all stratification removed, the 
regulation of the temperature entering 
the washer by means of a bypass around 
the tempering coils is not practical. In 
fact, it might be said to be impossible. 

To place the washer on the pressure or 
discharge side of the fan is very ob- 
jectionable, as any leakage of air from 
the washer carries water from the spray 
out with it. If the washer is on the suc- 
tion side, however, any air leakage is in- 
ward and the doors of the washer may 
be opened for inspection while it is in 
operation, without any water coming out 
on the observer. 

Regulating Steam Supply to Tem- 
pering Coil. — The automatic operation 
of a steam supply valve to a tempering 
coil must be positive and complete to be 
practical. The valve must be opened suf- 
ficiently wide to entirely fill the coil or it 
must completely be closed off. Any in- 
termediate or graduated action which 
does not allow of completely filling the 
coil with steam is sure to cause trouble 
in cold weather. A part of the coil 
would be filled with steam and be hot, 
while the rest of the coils would be cold. 
The condensed steam is often held in the 
coil, due to the high vacuum thus pro- 
duced, and is frozen in the cold part of 
the coil by the very cold air passing over 
it. A'alves that were partially open have 
been known to furnish sufficient steam 
to one end of a tempering coil to heat the 
air well above freezing, while the con- 
densation froze and cracked the base at 
the cold end. 
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From this it is very evident that any 
method of humidity control with an air 
washer must operate the steam valve pos- 
itive from full open to closed position, 
or vice versa. In all the methods men- 
tioned which depend upon the operation 
of a tempering coil and which will even 
theoretically give automatic regulation of 
humidity, the incoming air must be heat- 
ed to at least 90° on a zero day, with ^4 
grain of vapor per cubic foot of incom- 
ing air. TVivz requires "some tempering 
coil," with its attendant resistance to the 
air passage. 

Now the question comes. How is it to 
be automatically regulated ? Consider the 
best way to do it first, and see how bad 
that way is, and probably a further dis- 
cussion will be unnecessary. This tem- 
pering coil must of necessity (in order 
to accomplish the desired result, that of 
automatically controlling reasonably close 
the relative humidity) have the steam 
supply so regulated that the temperature 
of the air entering the washer will be 
maintained within a range of say 2° to 
3° of that required by the regulator. 
One section of the usual types of tem- 
pering coils with an air velocity of 1,000 
ft. per minute and steam at atmospheric 
])ressure will heat the air at the very 
least 13°. Let us consider, therefore, 
that the regulator is operating the steam 
suj)ply to only one section of the tem- 
I^ering coil, and that the other sections 
(at least five others being required) 
could be and are carefully watched and 
regulated by hand. 

The air would enter the automatically 
controlled section of the tempering coil 
at 62j/4° and be heated to 76°. In pass- 
ing through the washer moisture is 
evaporated and the air cooled to 67°, 
with 4.9 grains of vapor i)er cubic foot, 
giving 62% humidity at 70°. However, 
the regulator is set for 60% humidity at 
70°, which is e(|ual to 4.8 grains per cubic 
foot. The regulator- would, of course, 
tend to lower the temperature given by 
the tempering coil in order to reduce the 
humidity, and when it acts it must close 
oti this section, allowing the air tempera- 
ture to drop to 62y2° , which will be 
cooled in jxissing through the washer to 
57°, with only 4.2 grains of vapor per 
cubic foot, which is equal to SZ'^/c at 70°. 

Some will say, "controlling the humid- 



ity within 10% is plenty close enough 
for me," and in a great many cases they 
are right, but the worst is yet to come. 

In the above discussion we were con- 
sidering the air was leaving the temper- 
ing coils, which were hand controlled, 
at 76° temperature and 3^2 grains of 
vapor per cubic foot and was heated in 
the last section to 62^°. Now, suppose 
during the day the vapor content of the 
outside air falls from 3 grains to 1^/2 
grains per cubic foot, without any change 
in temperature, so the air will still leave 
the coils, which are being regulated by 
hand, at 623/2°. This would give a rel- 
ative humidity of 32%. The engineer 
should now turn oii an additional coil and 
heat his air higher. If he did, then the 
control would alternate between having 
the air enter the washer at 76°, giving 
42% humidity at 70°, but how is he to 
know this, even if he had the time to 
watch it closely? The instrument that 
will do it automatically has not yet been 
invented, and, even if it had been, it 
would be a very awkward way to ac- 
complish the result. 

If the regulator controls two sections 
poorer regulation would be procured. 
Any arrangement of this kind is not suf- 
ficiently flexible to meet even very slight 
changes in the fresh air conditions, nor 
at its best does it give an approximate 
accurate regulation. Hence, the auto- 
matic regulation of humidity within rea- 
sonable limits by varying the tempera- 
ture entering an air washer by operation 
of the steam supply to the tempering coil 
is practically impossible. 



DISCUSSION 

H. L. Williams: I had an experience 
with air washers last winter that made 
me reflect considerably regarding them. 
I ran across a specification reading like 
this : "That at or below a temperature of 
55^^. on the outside, the relative humid- 
ity shall remain between 50% and 60%." 
There was no leeway whatever. This 
was a case of a bank building. I am 
citing it because I think sometimes engi- 
neers are drawing on their imaginations 
regarding the operation of the apparatus. 

I am glad to see that the author sug- 
gests placing the thermometer in the cold 
air inlet instead of after the tempering 
coils. The specification I have just de- 
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scribed provided that we should have Mr. Ellis : I would like to know 
55° between the tempering coil and the whether the desired result is not accomp- 
air washer, or they could not do the lished if the sections of the tempering 
work. I suppose that under ordinary coil are turned on one after the other, 
circumstances, we could have come rea- Mr. Lvle : As far as the control of 
sonably close to doing what the specifi- the temperature is concerned, using a re- 
cations provided ; and I also think that lay and turning on one section after an- 
in cold weather we were accomplishing other of the tempering coil will give you 
our results, but when it came to a tern- temperature control within, say, 10° or 
perature anywhere between 2)^° and 55°, 15° at the most. But when it comes to 
we struck an entirely different proposi- controlling the humidity that way, it is 
tion. Here was a building which, if it rather hopeless, because your humidity 
could have been kept closed, might have does not depend upon the entering tem- 
been successfully heated and humidified perature alone, but on the combination of 
with this apparatus. But the door at the entering temperature and entering 
the main entrance was opening on an humidity. You might be holding the 
average of once every minute, and with temperature at the proper point but the 
the outside air near the saturation point, humidity might change, 
it was impossible to keep the indoor air Mr. Ellis: There are thermostats 
between 50% and 60% relative humidity, which, in one instance, the author speaks 

L. C. Soule: I would like to have the of as relay thermostats and which the 

author tell us something about the re- manufacturers call multiple thermostats, 

heating coils and the use of by-pass These thermostats will open and close 

dampers underneath. the valves of different sections of the 

Mr. Lyle : In the control of reheat- tempering or reheating coils, open them 
ing coils, you do not run across the same wide and close them tight. But at dif- 
difficulties that you do in controlling the ferent points you want them set. For 
tempering coils, due to the fact that the instance, in regard to four sections of 
air is always above the freezing point, the tempering coil, you could turn on 
The question of controlling reheating one section at 59°, one at 69°, one at 70° 
coils is simply a question of mixing the and one at 71°, and shut them off in re- 
air and getting the proper temperature in verse proportion. Suppose hydrostats 
the rooms. If it is controlled by by-pass and humidostats were built on the same 
dampers placed in front of the air wash- plan, would they not accomplish the same 
ers. it is absolutely impossible, due to purpose ." 

stratification. In some tests I mave made Mr. Lvle: Probably, if they were 

on running installations, where the by- turned on in that way. By applying a 

pass dampers have been insisted upon by multiple hygrostat to a constant tem- 

the engineer, differences of temperature perature. you would get control, prob- 

of as much as 20° have been found be- ably within, say, 15%. By means of the 

tween the top and bottom of the air thermostat you would not get it within 

washer, due to the high temperature of 30%. 

the air going through the tempering coils Mr. Ellis : Would it make any diff'er- 

and the low temperature of the air going ence if the control were at the intake? 

through the by-pass. I have seen the Mr. Lvle : Not so far as control is 

eliminator freeze up so that no air could concerned. It would relieve some of the 

pass through the bottom of it. work of controlling the air washer, and 

Now the thermostat or hygrostat is is a somewhat safer proposition. 
not spread over the entire surface of the Mr. Ellis: Would the introduction 
outlet of the air washer, but is located of two sets of tempering coils make any 
only at one point, either in the path of difference? I have in mind an installa- 
the heated or cold air, and, for that rea- tion in the La Salle Hotel, Chicago, 
son, you must have the air entering the where they have a very elaborate heat- 
washer uniform in temperature over the ing system. I do not know that they at- 
entire surface. If you do not, your leav- tempt to control the humidity, but the 
ing condition will vary and your control- requirements are to produce a tempera- 
ling device will not be subjected to the ture somewhere between 40° and 50° for 
proper conditions. the air entering the air washer. That 
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was done by controlling two or three sec- 
tions of the tirst tempering coil by means 
of a thermostat located near the air 
washer. There is no by-pass damper at 
all. This arrangement is intended to shut 
off the inside section at a temperature of 
40° or 42°, and the outside section, 
nearest the air washer at 45°. The air, 
after going through the air washer, passes 
through another tempering coil. This 
latter tempering coil is controlled by a 
thermostat located in the air chamber, 
whicli" is set for about 65° or 67°, and 
shuts ofif these two sections in that or- 
der. Now the reheating coils are con- 
trolled from the outside. They are in 
three sections. All of them were figured 
on a zero to 70° basis. Half of the sec- 
tions shut oit at 20° outside, half of the 
remaining sections shut ofif at 40° out- 
side and the balance when the outside 
temperature goes up to 70°. I would like 
to know what effect that would have on 
the humidity. 

Mr. Lvle : You have a thermostat on 
the tempering coil set at 40°. If the out- 
side temperature, we will say, should 
drop to 38°, the thermostat would turn 
on one section and immediately after that 
section started to heat, it would run up 
the temperature of the air to 53°, so that 
as soon as it starts, the thermostat shuts 
it off again. Thus it is regularly on and 
off. If the outside temperature drops 
down to 25°, the thermostat will turn 
on the tempering coil and keep it on, be- 
cause the tempering coil will not heat 
the air from 25° up above 40°, at which 
the thermostat is set. But at any point 
between 25° and 40°, it is continually 
going on and oft". It is that kind of 
thing, when the incoming air gets down 
below 32° that causes freezing in the 
tempering coil. You do not get circula- 
tion established. Your thermostat is 
placed on one side of the air duct where 
the steam enters the coil, so that it is 
aft'ected immediately, and probably no 
steam reaches the back end of the tem- 
pering coil. It is always cold until it gets 
to the point where the steam is turned on 
full and left on. 

]\Ir. Ellis : I have never noticed that 
variation in tem])erature in the air going 
into the air washer at this point. There 
the temperature is held between 40° and 
43° all winter. They had a recording 



thermometer on it a great deal of the 
time. 

Mr. Lvle : Have you ever taken read- 
ings on the air washer, the temperatures 
at the inlet and the outlet? I agree with 
you that if you put the thermostat right 
on the air washer, you can control that 
temperature all the time. But I do not 
believe that on the far side of the coil 
it can be held within 10° or 15°. That 
is the point. It is a fact that your ther- 
mostat is not extended over the entire 
area of the tempering coil. Of course, 
where vacuum systems are used, condi- 
tions are very much better, but the vac- 
uum systems cannot do wonders. 

Mr. Ellis : The point I was making 
was that opening the valves wide makes 
little difference from opening them grad- 
ually. If you open them gradually you 
would get that slow circulation. If you 
have a large valve, opening wide in- 
stantl}-, with a good vacuum, you would 
get a good result. 

J. H. Davis : In connection with a vac- 
uum heating system for a city hall build- 
ing which I know of, having a constant 
temperature regulation, in extreme cold 
weather, such as 8°, 10°, 12°, and 15° 
below zero, the washer sometimes froze 
up and it was due to just exactly the 
causes described by Mr. Lyle. The 
steam would not entirely fill the heater 
before the thermostat would shut off the 
steam. After changes were made so 
that the thermostat produced its eft'ect 
by the temperature at the far end of the 
heater, they had less trouble. 

Mr. Williams: Would we not ac- 
complish better results from a moisture 
standpoint, if we controlled the moisten- 
ing of the air after the heating was done ? 
You must supply sufficient heat to heat 
the building. You have to turn on 
enough steam in the reheating coils to 
get that result. The more reheating coils 
you turn on, certainly the more drying 
--Eft'ect there is on the air. 

!Mr. Lvle: It is true the more heating 
coils you put on, the higher the tempera- 
ture of the air and the more moisture 
the air will hold. On the other hand, the 
better method is to fix the amount of your 
moisture and then heat it to any point 
)'ou desire, because you are maintaining 
constant room temperatures in most 
buildings, and it does not matter how 
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high you heat the air, it does not take 
any moisture out of it. Very much more 
accurate results are secured by fixing 
your moisture content first and then do- 
ing the heating. 

Mr. Soule : Considering a school house 
heating system, entirely hot blast,, where 
•\ve have four sections deep of reheating 
coil, with plenum chamber, by-pass 
damper and mixing chamber of humidity 
control, is it not absolutely necessary to 
pass the air through an additional coil 
without any damper in order to limit 
the humidity down to 95%, so as not to 
send wet air into the room? 

Mr. Lyle : That is a very good point. 
It is absolutely necessary that, with any 
double-duct system, there should be a 
tempering coil placed between the air 
Avasher and the fan, probably only a 
single section. We had a case this past 
winter in a hospital building where there 
was no tempering coil between the washer 
and the fan. At times the thermostatic 
regulation in each room would throw the 
mixing damper so that it would take en- 
tirely the tempered air. That air started 
at about 50°, I think. Some of the ducts 
came up along the outer wall and in un- 
der the windows. The walls were very 
thin, with the result that the air was 
very cool, and when it entered the room 
it was in the form of a fog. It would 
come out into the room 6 or 8 ft. before 
the fog would disappear. In that case 
a tempering coil had to be placed at the 
point stated before the trouble was 
remedied. 

Mr. Fensternmaker: I agree with 
the author that it is very difiicult to con- 
trol a tempering coil so that .you can 
control the temperature of the air leav- 
ing the fan accurately within a range of 
10° or 15°. But the main objection 
seems to be the freezing up of the tem- 
pering coils. Suppose the tempering 
coils are broken up into smaller units, 
using, for instance, one or two-pipe sec- 
tions, or, if the Vento type is used, 40-in. 
instead of 60-in. to supply the tempering 
coils on each side, and equipped with a 
reliable thermostat. It would seem, with 
that arrangement, that a better condition 
of air delivery from the tempering coils 
would be obtained, and then a portion of 
the air leaving the tempering coils could 
be taken care of by means of the con- 
trol of the water in the air washer itself. 



Mr. Lyle : Do I understand that you 
are referring to the question of control- 
ling the temperature, rather than the 
humidity ? 

Mr. Fensternmaker: Yes, the leav- 
ing temperature of the coil, before enter- 
ing the air washer. 

Mr. Lyle; That can be done, if you 
split up the tempering coil, as you say, 
into single pipe coils, within reasonable 
limits. In fact, with the system of hu- 
midity control that I recommend, it is 
not material whether the air is within 
15° or not of the given point when enter- 
ing the air washer. 15° is sufficiently 
close. But it is impossible to control 
the humidity within reasonable limits 
by controlling that temperature, because 
that temperature must be constantly 
varying. In other words, you cannot 
control the humidity in the air washer 
by means of the control on the tempering 
coil, for it will not maintain a constant 
temperature of the air going into the 
washer. When the outside temperature 
remains constant, you have no means of 
getting the variations of temperature 
that are required to compensate for 
changes in outside humidity, and when 
you do vary it, you get the result of turn- 
ing on or off one complete section. 



National District Heating Association. 

At a meeting of the executive committee 
of the National District Heating Associa- 
tion, held in Detroit, Mich., October 30 and 
31, it was decided to hold the next annual 
convention of the association . in Indianap- 
olis, May 27, 28 and 29, 1913. Headquar- 
ters will be at the Claypool Hotel. 

Papers upon the following subjects were 
. arranged for to be presented at that con- 
vention : 

District Heating on the Pacific Coast. 

Possibilities of Hot Water Heating. 

Line Condensation in Different Forms of 
Construction. 

Results of Using Bleeder Turbines. 

Appraisal of Heating Properties. 

Station Designs with Special Reference to 
Overland Capacities. 

Uses and Abuses of Public Service Com- 
missions. 

Plot Water Heating for Residence Dis- 
tricts. 

Public Policy. 

The report of the committee on meters is 
working to obtain the experience of those 
stations that have changed over from flat 
rates to meter rates and this information, it 
is expected, will be incorporated in its re- 
port. 
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DIRECTLY in line with a thought 
expressed in these cohimns regard- 
ing the enforcement of sanitary meas- 
ures, including those connected with 
heating and ventilation, by men especi- 
ally chosen for that purpose, news is re- 
ceived of the proposed bills that will be 
reported to the next State legislature 
by the New York State Factory Investi- 
gating Commission, The commission 
proposes the most far-reaching reforms 
in this direction that have come to our 
notice. In the first place, if the commis- 
sion's proposals are carried into effect, 
the State labor bureau will be augmented 
by an advisory board, to consist of a 
representative of the employers, a repre- 
sentative of labor, a physician, a sani- 
tarian and a ventilating engineer, one of 
these to be a woman. One of the prin- 
cipal duties of the advisory board will 
be to establish ventilation standards for 
dififerent industries. It is recognized that 
the same standards will not apply uni- 



versally and the lack of such standards 
in the present State factory ventilation 
law is said to be the principal cause of 
its failure, now generally admitted. It 
will be remembered that the law contains 
no statement as to character or quantitv 
of air supply, the authors contenting" 
themselves with the phrase, "proper and 
sufficient ventilation." 

The commission further plans to 
establish a division of the labor 
Ijureau, to be devoted to "industrial 
hygiene." Here again a ventilating en- 
gineer is proposed as one of its members, 
the others being a medical inspector, a 
safeguards engineer, a chemical engineer 
and a fire-protection engineer. This 
division is to report to the advisory board 
of the labor bureau, the advisory board 
to take the findings as a guide for 
formulating standards for the use of the 
bureau. 

For the purpose of eliciting sugges- 
tions and criticisms the commission has 
drawn up a proposed new factory venti- 
lation law which will be presented at a 
series of public hearings in New York. 
commencing November 18. It is not ex- 
pected that this bill will go to the legis- 
lature, at least, in its present form, but 
it will undoubtedly be the forerunner of 
a definite substitute for the present law. 



NEXT month we shall resume the 
publication of the weather charts 
for five representative American cities, 
covering the daily fluctuations in temper- 
ature, humidity and wind. The fact that 
the government records of the humidity 
are from observations made only at 8 A. 
M. and 8 P. M., has been recognized as 
leaving the charts far from complete in 
this regard. In the case of the New York 
City records, we are able to state that 
jirovision has been made for procuring 
more frequent readings of the relative 
humiditv. 
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THE CONSULTING EJWGINEER. 

Those engaged in heating and ventilating engineering have often expressed a desire 
for an opportunity to appeal to an authority in the solution of problems arising in 
their practice. In an effort to meet this desire, The Heating and Ventilating AIag- 
AziNE inaugurates, in this issue, a new department under the title of "The Consult' 
ing Engineer." 

In these days no one man mux claim to possess nltimatc knozuledge on engineering 
questions. His opinions and statements must invariably be subject to the acid test. 
Thus no degree of infallibility is claimed for this department. Its authoritative value 
will rest entirely on the accuracy of its statements and on the appeal they make to 
the reason and judgment of our readers. 

"The Consulting Engineer" is prepared to reply, in this department, to any ques- 
tions zvhich our readers may ask regarding problems connected with the design 
and installation of mechanical equipments of buildings. 



1 — Radiation Losses in Single and Double 
Pipe Systems. 

Question — It has been stated that the ra- 
diation losses from risers on a single pipe 
system are greater than on a two-pipe system. 
Also, that the pipe walls in the former case 
are at a higher temperature, due to the con- 
densation being in contact with them than if 
only the steam were present. Are these state- 
ments true? 

Answer — No, they are not. The radiation 
losses depend entirely on the surrounding air 
temperature outside and that of the steam 
within, whether the job is one- or two-pipe. 
If the aggregate square feet of pipe surface 
were greater in the single pipe job, the radia- 
tion would be greater and vice versa. Inas- 
much as all proper heating installations in 
either case call for covering on the risers, the 
difference in loss would be negligible. 

The second portion of this statement is im- 
possible from the principles of physics. Wa- 
ter and steam in contact in the same recep- 
tacle are invariably at the same temperature 
or there is an immediate interchange of heat. 
Some of the water is evaporated if the steam 
is lower in tem.perature or pressure and. if the 
water is lower in temperature, some of the 



steam is condensed to maintain equilibrium. 
The temperature of the steam will, in all cases, 
determine the temperature of the riser, 
whether one- or two-pipe or whether water or 
steam is in immediate contact with the walls. 
The amount of loss will be determined entirely 
by the efficiency of the covering which will 
cost more for a two-pipe than for one-pipe, 
for a gwen capacity. 



2 — Water Logging of Radiators Fed From 
Below on a One-Pipe Job. 

Question — Difficulties are attributed to one- 
pipe jobs when fed from below, due to water 
logging of the radiators, which, it is claimed, 
are entirely obviated by using a two-pipe sys- 
tem with overhead mains. 

Answer — TTie same difficulties are met with 
in two-pipe jobs that are attributed to the 
single pipe system, when fed from below. It 
is always policy and better practice, where 
possible, to use the overhead, downfeed system, 
so as to keep the condensation flowing in the 
same direction in advance of the steam. This 
is true whether one or two-pipe risers are used. 
If a difference in pressure occurs between the 
radiator and riser greater than the available 
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PREVENT BY-PASSING. 
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FfG. 2. — ARRANGEMENT OF STEAM OR HOT WATER MAINS TO OBTAIN THE 
SAME DROP THROUGH THE SURFACE AT ALL POINTS, INDEPENDENT OF 
THE DROP IN EITHER SUPPLY OR RETURN MAIN. 



head of water on the return outlet, the radia- 
tor will waterlog just as quickly on a double- 
pipe job as on a single-pipe. It often occurs, 
on a two-pipe job, where several radiators are 
connected, that steam at a higher temperature 
enters the return from a radiator doing little 
work and shuts off the next radiator in line, 
which is more heavily loaded. A check valve 
will not help this, as the pressure will close it. 



.■Fraciional '/a! ye 



Hot Wafer 
fr'adiafor with 
Top Connection 




Check or Vacuum Valve 
Or ThemosfaHc Trap 



FIG. 3. — ARRANGEMENT OP MODULA- 
TION SYSTEM FOR ONE PIPE, DOWN 
FEED. 

A fall of water is necessary to open the return 
check on the more heavily loaded radiator 
equal to the difference in pressure either side 
of the check. It is not always the same radia- 
tor on the line that acts in this manner. It is 
what is known as short-circuiting and occurs 
as often on hot water -jobs as steam, but always 
where the piping is not arranged properly. 

Figs. 1 and 2 show the wrong and cor- 
rect ways of piping jobs either to buildings 
or to radiators so that short circuiting will 
be impossible. Thermostatic, traps and 
checks are unnecessary if this principle is 
carried out, and it applies equally well to 
hot water work as to steam work. By 
this method the distances are balanced, so 
that each fixture has the same distance 
from the source, and whatever the drop on 



the line may be, the relation to the return 
and the drop through the radiator or 
building will be the same. 

It is readily seen that unless a consider 
able fall is obtained in the piping as showTi 
in Fig. 1, the return water is expected to 
flow uphill or from a lighter to a heavier 
pressure. The only reason the method 
shown in Fig. 2 is not used is on account 
of its fancied cost of installation. Fig. 2 
shows the pressure dropping in the return 
with the direction of flow. The improper 
handling of this feature has been the source 
of a great deal of trouble on vacuum sys- 
tems requiring the use of checks and ther- 
mostatic drain traps. 

There are as many successful single-pipe 
steam jobs with up feed as there are double- 
pipe and perhaps more. The above-mentioned 
troubles appear just as often with one as with 
the other and can always be obviated if the 
piping is properly designed. 



3 — Amount of Radiation Required With 
One-and Two-Pipe Systems. 

Question — Is less radiation required on a 
two-pipe heating system than on a single-pipe? 

Answer — No. The temperature of the 
steam would be the same, whether the job 
were single-pipe or double-pipe. If anything, 
the single pipe would require a greater care 
and less difference in temperature, due to the 
troubles of water-logging already cited caused 
by the difference in pressure between the riser 
and radiator when working at the maximum 
capacity. Vapor and vacuum systems require 
more radiation and larger mains, if anything, 
due to the lower temperature of steam con- 
templated and the consequent greater volume 
per pound. 



4— Partially Filling a Steam Radiator With 
Single-Pipe Connection. 

Question — Is it possible to partially fill a 
radiator with steam when connected with a 
simple pipe? 

Answer — Yes, by closing the air valve be- 



THE HEATING AND VENTILATING MAGAZINE 



39 



fore all the air is out of the radiator, leaving 
some of the sections air bound. This has been 
done in many cases but, on a good circulating 
job, the air may work out through the steam 
pipe after a time. There are many cases where 
individual tenants do it successfullv. 



Legal Decisions 



Heating Company a Quasi-Public Service 
Corporation. 

Suit was brought against a corporation en- 
gaged in supplying heat in the busines center 
of Baltimore for the appointment of a receiver. 
The suit was at the instance of a creditor for 
supplies and a mortgagee intervened. It was 
held that the corporation, using the beds of the 
streets of the city under a franchise there- 
from, for distributing, through mains and 
pipes laid under the streets, the heat to thus 
supply the public throughout a large business 
section of the city was at least a quasi-public 
service corporation, especially in view of 
Maryland Acts 1910, c. 180, creating the 
Public Service Commission, and placing such 
corporations, with others, under its control. 
It was, therefore, within the principle giving 
persons who have furnished, prior to the re- 
ceivership of a railroad company, supplies 
necessary to the existence of the road, a prior 
claim on the earnings of the property in the 
hands of the receiver, over the bondholders. 
In the present case the court, in appointing a 
receiver of the heating company, with author- 
ity to continue, the business, gave a creditor 
for coal furnished to carrj- on the business an 
equitable lien on the earnings prior to the 
rights of bondholders under a mortgage se- 
curing corporate bonds, though the mortgage 
gave a lien on income and profits. — Homer vs. 
Baltimore Refrigerating & Heating Co., Mary- 
land Court of Appeals. 



Recovers From Surety on Original Contrac- 
tor's Bond. 

Action was brought by a board of education, 
on the relation of a heating company, against 
a surety on its bond for the original contrac- 
tors for the erection of heating and ventilating 
plants in a school. The contract of the orig- 
inal contractor called for the furnishing of one 
of three sj'Stems named, of which the relator 
owned one. The selection of his system by the 
original contractor was, therefore, strictly in 
accordance with the terms of the contract. 
The original contractor sublet his contract, 
and the subcontractor sublet the installation of 
the heating plant to the relator. It was held 
that there was a privity of contract between 
the relator company installing the heating sys- 



tem and the original contractor, and the surety 
on the original contractor's bond was liable 
for the cost of the heating system. It was 
immaterial to the surety's hability whether 
it knew who the subcontractors were at the 
time of the execution of the bond. — Board of 
Education vs. United States Fidelity & Guar- 
anty Co., St. Louis Court of Appeals, Mis- 
souri. 



Liability for Injuries to Workman. 

Action was brought for injuries received 
by the plaintiff while helping to put up a 
ventilating stack on the roof of a hotel. The 
plaintiff was in the employment of the de- 
fendants in their boiler works, and was sent 
by their foreman to put up the stack along 
with two other men. Tlie stack was made of 
heavy sheet iron, and in sections, which had 
to be hoisted from the ground to the top of 
the building, and the sections there put to- 
gether. A hoisting appliance was erected and 
while a heavy section was being raised by a 
number of men pulling upon the rope attached 
to the section, the wall gave way beneath the 
pole from which depended the hoisting tackle, 
and some of the bricks fell, one of them strik- 
ing the plaintiff on the head. It was held that 
it was the defendant's duty to use reasonable 
care to provide reasonably safe hoisting ap- 
pliances for lifting the sections to the top of 
the building. The plaintiff was a boiler maker's 
helper and the work of erecting the hoisting 
tackle was in charge of a boiler maker in the 
defendant's employ. It was held that the ques- 
tion whether the boiler maker was foreman 
of the gang and engaged in superintendence, in 
regard to the choice of hoisting appliances 
used and the method of using them, or whether 
he was merely the plaintiff's fellow servant, 
was for the jury to decide. Th-e jury found 
that he was the foreman. It was also held 
that the fact that it was the insecure con- 
struction of an appliance necessary to any safe 
performance of the work in hand made it the 
duty of the master to supply it, or provide 
competent supervison for its construction. 
The plaintiff had the right to assume, without 
going on the roof to inspect it, that the appli- 
ance was safely constructed. Judgment for 
the plaintiff was affirmed. — Hicks vs. Jenkins, 
Washington Supreme Court, 123 Pac. 526. 



Right of Tenant to Remove Heater. 

The lessee of a store installed a steam 
heater therein which she intended to remove 
at the end of the lease, but before its expiry 
she entered into a second lease of the prem- 
ises. She assigned that lease to another and 
sold him the heater and he sold it to the de- 
fendant, who removed it during the term of 
the lease. In an action by the lessor for pos- 
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session of the heater it was held by the New 
Hampshire Supreme Court that his right to 
maintain the action depended on whether the 
first tenant intended to give him the heater 
when she accepted the second lease, or did 
anything which stopped the defendant to deny 
that that was her intention. — Ferguson vs. 
O'Brien, New Hampshire Supreme Court. 



A Solution of the Fresh Air Problem. 

While doctors and engineers are debating 
the best means for supplying buildings with 
fresh "air, an idea, shown in the accompany- 
ing illustration, is proposed by Judge. The 
design, according to the artist's idea, provides 
a solution for the increasing cost of land. 
Although the building is of the same dimen- 
sions as the lot, it will be noted that ample 
space is provided for use of most of the land 
on which the house stands. The artist seems 




A SOLUTION OF THE VENTILATING 
PROBLEM. 

not to have thought of the possibilities of the 
design in connection with good ventilation, 
but this will, no dou])t, readily occur to our 
readers. 



Building Cost Data.. 

An interesting tabic of building cost data 
for approximate estimates and appraisals has 
been made up by Duncan M. Robertson, com- 
piler of architects' specifications and data, 150 
Fifth Ave., New York, and is shown here- 



with. It will be noted that the cost is based 
on per cubic foot of building contents exclu- 
sive of scenic or other features, lighting fix- 
tures, mural and art painting, incidentals, etc. 

COST DATA. 

FOR APPROXIMATE ESTIMATES AND APPRAISALS 



Architect's Fee . . . 
*Brick and Brick Work - 

Bronze and Brass Work 

Carpenter Work 

Cast Iron 

Composition Flooring . 

Concrete 

■^Concrete Block Work . 

Concrete Reinforcement 
*Cut Stone and Cut Stone Wo 

Electric Work . . . 

Elevator Work . . . 

Excavation .... 

Foundation Work . 

Gas Fitting .... 

Glass and Glazing . 

Hardware 

Heating and Ventilating 

Lathing 

Metal Work 



Onamental 

Painting ...... 

Plastering ..... 

Plumbing . . . 
Power Plant .... 

Roofing and Accessories 
Sheet Metal .... 

Skylights 

Structural Steel and Iron 
Stucco Work .... 
*Terra Cottaand Faience (Trim) 
Terra Cotta Blocks 
Tiling and Mosaic 
Waterproofing and Dampproofing 
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♦These items are alternates for exterior 
work and are used or omitted as design 
may determine. For interior work, the 
averages are approximately correct. 

The charges for these particular items range 
from 6>^ to 7 4/5 cents per cubic foot. The 
figures given in the accompanying table are 
cents per cubic foot. 



New Publications. 

The Coking of Coal at Low Temperatures, 
with a Preliminary Study of the By-Products, 
by S. W. Parr and H. L. Olin, has just been 
issued as Bulletin No. 60 of the Engineering 
JSxperiment Station of the University of Illi- 
nois. This bulletin reports the results of ex- 
periments on various types of Illinois coal 
with reference to the principles which govern 
their use in the production of coke. The 
temperatures used do not exceed approx- 
imately 750° F. Reference is also made to the 
by-products obtained at the temperatures em- 
ployed. Copies of the bulletin may be ob- 
tained from W. F. M. Goss, director of the 
Engineering Experiment Station at the Uni- 
versity, Urbana, 111. 
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Illinois Chapter Opens Season. 

The activities of the Illinois Chapter were 
resumed at a meeting held at Vogelsang's 
Restaurant, Chicago, October 14, when re- 
ports for the year were read and new of- 
ricers elected. President S. R. Lewis was 
in the chair when the meeting was called to 
order, after full justice had been done to the 
dinner which preceded the business session. 
The following officers were elected : Presi- 
dent, J. ~M. Stannard; vice president, George 
H. Getschow ; secretary, W. L. Bronaugh ; 
treasurer, August Kehm; board of governors, 
S. R. Lewis, R. A. Widdicombe and L. C. 
Soule. New mem^Ders elected were William 
Lees, Herbert K. Lees, Jr., and J. E. ]Mil- 
ler, Jr. 

It is planned to make the work of the new 
ventilation bureau in Chicago the principal 
for discussion at the November meeting, when 
it is expected that Dr. E. Vernon Hill, in- 
spector-in-charge, and a number of his staff 
will be present and explain the present and 
contemplated work of the bureau. 



New York Chapter's First Annual Meeting. 

The first anniversary of the New York 
Chapter of The American Society of Heating 
and Ventilating Engineers was celebrated Oc- 
tober IS at the headquarters of the parent 
body in the Engineering Societies Building, 
New York. Reports were presented for the 
year, followed by the announcement of the 
ofificers elected for the ensuing year. They 
are : President, Frank G. McCann ; vice pres- 
ident, D. D. Kimball ; secretary. Joseph 
Graham; treasurer, Arthur Ritter; board of 
directors, Wm. M. Mackaj^, Conway Kiewitz 
and W. W. Macon. The secretary's report 
showed that the present membership of the 
chapter is 72, of which 65 are full members. 
2 are honorary members, 3 associates and 2 
iuniors. The treasurer reported a balance on 
hand of $99.75. 

The business session was followed by a dis- 
cussion of the relative efficiency of wrought- 
iron pipe coils and cast-iron heaters. Frank 
G. McCann stated that it was his practice 
to figure on a higher rate of transmission 
for wrought-iron, but that he found it neces- 
sary to specify an extra amount of wrought- 
iron surface on account of its tendency to 
scale. 

Arthur Ritter called attention to the effect 
on cast-iron heaters in cases where the air 
velocities are high. Under these conditions, 
he said, the fins become cooled. This, he 
said, would not apply to prime surface, where 



increased air velocities would give increased 
efficiency on the part of the heater. 

One of the subjects that will be discussed 
at the next meeting in November is the mat- 
ter of fees for heating engineers. 



British Institution of Heating and Ventila- 
ting Engineers. 

New officers were elected at the autumn 
meeting of the British Institution of Heating 
and V'entilating Engineers, held in London, 
October 16, J. E. Hartley, of Halifax, being 
chosen president, and S. Naylor, Halifax, vice- 
president. 

The paper on the programme was by A. H. 
Barker on "The Theory and Limitations of 
Approximate Calculations in Heating and 
Ventilation." In the evening, the members dis- 
cussed the papers read at the summer meeting, 
including one by A. H. Barker on "Observa- 
tions of the Conditions of Guarantees," and 
one by Charles Knuth, Jr., of Budapesth on 
"The Determination of Pipe Sizes for Hot 
Water Heating." 



Exhibit of Heating and Ventilating Methods 

An exhibit, showing the best methods of 
lighting, heating and ventilating factories and 
offices has been installed in the new head- 
quarters of the Illinois Department of Factory 
Inspection in Chicago. The headquarters are 
equipped throughout as a model to promote 
efficiency in these respects. Equipped with a 
library, laboratory, reading rooms, lecture hall, 
drawing department and exhibit rooms, the 
headquarters are regarded as the most novel 
method ever adopted by any labor bureau to 
instruct factory owners and employees. 

The rooms devoted to the department were 
built according to plans drawn by Edgar T. 
Davies, chief inspector of the Illinois Depart- 
ment of Factory Inspection. The arrange- 
ment of desks and offices has many unique 
features, intended to show the best methods 
for obtaining efficient work and assuring safe- 
ty to the employees. 



A Novel Spray Head. 

An unusual type of spray head for moisten- 
ing the air in a heating system was referred 
to by S. R. Lewis in connection with his de- 
scription of the heating and ventilation of a 
mitten factory, read at the summer meeting of 
the heating engineers' society and published in 
The Heating axd Ventilating Magazine for 
August, 1912. 

"I tried a new form of spray head, which 
proved very satisfactory. The ordinary device 
for putting the steam into contact with the air, 
used with automatically-controlled humidifying 
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installations, consists of a wick-wrapped per- 
forated pipe. The wicking gets dirty and rots 
and the contact between the steam and the air 
is not very intimate. 

"I remember having driven a well once and 
a well point occurred to me as a good spray 
device. Well points may be purchased at a 
very low price from supply houses and may be 
had in 1-in., Ij4-in. or 2-in. diameters, and in 
lengths up to about 36-in. They arc made of 
brass pipes drilled full of small holes and 
covered with very fine-mesh, heavy brass 
screens. I made up a manifold of these, cov- 
ering the face of the tempering coils, using six, 
I think, on a tempering coil 6 ft. wide and 8 
ft. high. The results were satisfactory." 



New Type of House Heating Water-Tube 
Boiler. 

A boiler of the side-feed type, constructed 
on the water-tube principle, has lately been 
designed by J. B. Bernhard, 618 West Gene- 
see St., Syracuse, N. Y., the inventor of what 
is now known as the Progress boiler. The 
feature of the new design is in connection with 
the fire travel, which is different from that 
of any boiler now on the market. After pass- 
ing up between the water tubes and striking 
the crown sheet, the products of combustion 
flow to the back of the boiler at one end, ris- 
ing thence to the upper flues and back to the 
other end, thus making three distinct and 
different courses. The boiler has a very low 
water-line, so that it can be installed in a 
low basement without necessitating the dig- 
ging of a pit. 

From a manufacturing standpoint, an im- 
portant feature of the boiler is that with but 
fifteen different hollow castings, it is possi- 
ble to build 100 different sizes of surface- 
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INTERMEDIATE SECTION OF 30-IX. 
BERNHARD WATER TUBE BOILER. 

burning boilers and twenty sizes of maga- 
zine-feed boilers. 

The boiler will be built in three series, 
having grates 20 ins., 30 Ins., and 40 ins. 
wide. The accompanying illustrations show 
a seven-section boiler, also one of the in- 
termediate sections. 



30-IN. BERNHARD WATER TUBE 
BOILER. 



Turbine Ejector Pump for Vacuum Heating. 

Many interesting features are combined in 
the turbine ejector pump, shown herewith, 
manufactured by the Fischer-Sweeny Bronze 
Co., Hoboken, N. J. The pump is designed 
for vacuum heating work and the aim has 
been to secure high efficiency with simplicity 
of design and operation. 

The apparatus consists of a motor-driven 
centrifugal pump, a turbine ejector or vac- 
uum head, a water storage tank and an au- 
tomatic controlling device, all of which are 
mounted on a single bedplate and form a 
self-contained unit. 

The motor-driven centrifugal pump forces 
a high velocity stream of water through the 
concentric turbine ejector (or vacuum head), 
exhausting a large volume of air and pro- 
ducing a high and steady vacuum. The dis- 
charge water from the vacuum head is de- 
livered into the storage tank, together with 
the air and condensation from the heating 
system. Any sand, pipe scale or other for- 
eign matter from the heating system cannot 
enter the moving parts, but are delivered di- 
rectly into the tank, where they settle to the 
bottom. The tank is arranged for the easy 
removal of sediment and for refilling witd 
clean water. 

The automatic switch and vacuum regula- 
tor start and stop the pump at any predeter- 
mined vacuum within the range of 5 and 29 
inclies. 
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On return line systems where a high vac- 
uum is not required, the pump is run con- 
tinuously to take care of condensation as 
fast as it is returned, eliminating the neces- 
sity for an automatic switch and vacuum reg- 
ulator. In its place a starting switch mount- 
ed upon a marble board is provided. 

On return line low pressure systems, where 
the initial boiler pressure does not exceed 10 
lbs., the condensation may be returned direct 
to the boiler. On high pressure systems it is 
discharged into the sump well or feed water 
heater. 

In addition to the advantage of high effi- 
ciency, other features emphasized are the 
minimum number of moving parts, insuring 
freedom, trouble and expense due to wear, 




TURBINE EJECTOR PUMP FOR 
VACUUM HEATING. 

absence of belts, pinions or any gearing be- 
tween motor and pump ; absence of valves, 
springs or intricate lubricating devices; sta- 
tionary jets of composition bronze in vacuum 
head (guaranteed for five j^ears) and easily 
renewable ; oiling required at infrequent in- 
tervals, instantaneous operation upon closing 
of motor circuit and operation without ex- 
pert attention. The apparatus' is furnished 
complete, ready for connection to power 
lines, without the introduction of any inter- 
mediate switches. 



Gasoline Electric Generating Sets. 

A new line of gasoline electric generating 
sets has lately been placed on the market by 
the B. F. Sturtevant Co., Hyde Park, }ilass. 
The sets are intended to operate without using 



a storage battery for an equalizer, as is gen- 
erally necessary with gasoline electric generat- 
ing sets, although such a battery may be used 
if power is desired when the generator is no* 
in operation. This feature is obtained by 
means of a governor, which controls the speed 
so closely that the voltage variations between 
no load and full load and under sudden fluc- 
tuations of load is very slight. The set 15 
found to be altogether as reliable and as satis- 
factory in operation as highly developed 
steam-driven generating sets of the same size. 

These generating sets consist of Sturtevan: 
gasoline engines direct connected to Sturte- 
vant electric generators: The engine is of the 
four-cycle, water cooled, automobile type, witl". 
either four or six cylinders, according to the 
size. TTie sets are at present built in three 
sizes, 5, 10 and IS K.W. 

The vertical multi-cylinder, automobile type 
engine has been chosen by the makers as be- 
ing the most reliable, the best adapted for 
steady, continuous service and the most fa- 
miliar form of the gasoline engine. It is. 
therefore, the most satisfactory type that could 
be chosen, since no experienced engineer is 
necessary for its operation. It is particularly 
adapted to the lighting of country estates, be- 
tels, and apartment houses, ships, garages and 
for power purposes in factories or on farms. 
It requires little attention and may be placed 
in the garage, basement, shop or engine room. 
where it is out of the way. 

These sets are built in the shops of the B. F 
Sturtevant Co., whose steam engine generat- 
ing sets have been for years standard equip- 
ment in the United States Navy. The same 




5 K.W. STURTEVANT GASOLINE ELEC- 
TRIC GENERATING SET. 



workmanship, design and construction th?.: 
characterizes the steam units is found in these 
gasoline generating sets. 

Catalogue No. 205 of the Sturtevant Engi- 
neering Series, which may be obtained from 
the company's various offices, describes these 
motors and gives interesting information re- 
garding actual fuel consumption and efBciencyi 
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Typhoon Fans. 

An interesting propeller type of fan, built 
on the multiblade principle, is being marketed 
by the Typhoon l-'an Co., 1544 Broadway, New 
York, and is known as the Typhoon Fan. As 
will be seen from the accompanying illustra- 
tion, the Typhoon fan is made with a special 
design of blade, which has been found to 
give the most effective results. It is built 
with any number of blades, and of a width 




TYPHOON FAN. 

and pitch to meet special reciuirements. The 
stock sizes run from 30 in. to 72 in. for the 
diameter of the fan. with capacities of from 
4,570 to 9,139 cu. ft. per minute for the 30-in. 
fan and from 26,244 to 52,488 cu. ft. per min- 
ute for the 72-in. fan. The company also 
makes a brick-set type of similar sizes and 
capacities. 



New Books. 

Practical Steam and Hot Water Heat- 
ing, by Alfred G. King, has appeared in its 
second edition. Tlie book has been revised 
and now contains 402 pages as against 367 
pages in the previous edition. The new 
matter is made up principally of rules, tables 
and other information on the temperatures 
and movements of air, volumes and veloci- 
ties, sizes of ducts, etc., as used in computa- 
tions for the blower system of heating and 
ventilation. This, with the large fund of 
data previously published, adds much to the 
value of the book. The volume is well-illus- 
trated and will no doubt maintain its reputa- 
tion as one of the most complete treatises of 
its kind on the elements of heating and ven- 
tilating practice. Sizes 6 x 9^ ins. Pp. 
402. Cloth, $3.00. Published by the Norman 
W. Henley Publishing Co.. 132 Nassau St., 
New York, or may be had from the book de- 
partment, Heating and Ventilating Magazine 
Co. 



Trade Literature. 

Ventura Disc Ventilating Fans are feat- 
ured in a unique circular, shaped like the fan 
it describes, and illustrating both base and 
wall types. The fan is made by the American 
Blower Co., Detroit, Mich. 

Richardson Direct Reading Slide Rule is 
the subject of a new catalogue published by 
Geo. W. Richardson, 4212-4216 Twenty-fourth 
Place, Chicago, 111. The manufacturer states 
that, in addition to his line of 10-in. celluloid 
slide rules, he also makes a 5-ln. vest pocket 
slide rule of the same materials, which is but 
%-\n. thick. He also states that he is pre- 
pared to give a 10-in. rule, with Bristol board 
scales, free to each purchaser of his new book 
"The Slide Rule Simplified," which sells at 
$1. 

Sirocco Forced Dr.\ft Fans, as installed 
on the U. S. S. Utah and Florida are shown 
in newly-issued circulars of the American 
Blower Co., Detroit, Mich. Each ship is 
equipped with twelve of these units. The com- 
pany states that in addition to numerous ves- 
sels of the United States Navy equipped with 
Sirocco fans, practically the entire British 
navy and most of the vessels of other navies, 
including that of Japan, have Sirocco fan 
equipmciil, built at Belfast. 

Marsh Reflux Return Line Valve, for 
use on the return end of radiators of low 
pressure, vapor and vacuum heating systems, 
is described in new circular matter published 
by James P. Marsh & Co., manufacturers of 
steam specialties, Chicago, 111. The expand- 
ing diaphragm in this valve is similar to that 




MARSH REFLUX RETURN LINE VALVE, 

used in locomotive gauges. A special feature 
of the valve is the fluid reservoir, which, to- 
gether with the composition seat, relieves the 
force of the expanding member. The res- 
ervoir is a tube containing, with the dia- 
phragm, the volatile fluids. A composition 
seat enables the valve to close noiselessly. 

Detroit AIulti-Port Vapor Valve, de- 
scribed as a valve which can be accurately 
and delicately adjusted to pass the proper 
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amount of steam to supply any given amount 
of radiation at any distance from the boiler, is 
a new product of the American Radiator Co., 
Chicago, III. It differs from the ordinary 
type of fractional valve in that it is not nec- 
essary to choose a different valve for each 
radiator or figure out any allowance for loss 
of steam pressure due to friction or conden- 
sation. One standard size works for all radi- 
ators. The maximum area of supply opening 
in this valve is 0.387 sq. in., and this can be 
gradually decreased to zero, with the indicator 
at "hot." A series of intermediate maximum 
areas can thus be obtained and permanently 
established for the fractional adjustment. 

Herringbone Ge.\rs are the subject of a 
new catalogue from the Earle Gear and Ma- 
chine Co.. Philadelphia. Pa. The company 
states that it has installed gears of this type 
which arc successfully running at 6.000 R. P. 
M. and that it is possible to operate them at 
a mile a minute on the pitch line. Size, 6x9 
in. (standard). PP. 12. 

K.\rFFM.\N DusTLESs Radi.xtor Shields 
are featured in new circular matter pub- 
lished by the Kauffman Heating & Engineer- 
ing Co., St. Louis, yio. The shields are 
made for all heights, types and sizes of radi- 
ators, al.ro for wall radiators. 

J.-]\I. Power Expert for September, 1912. 
published b.v the Cleveland, O., branch of 
the H. W. Johns-^NIanville Co., gives further 
details of the uses of the Audiffren-Singrun 
refrigerating machine, which was illustrated 
and described in The Heating and A'enti- 
LATiNG }iIagazine for September, 1912. 

Valve World for October. 1912, published 
by the Crane Co., Chicago, contains as its 
leading article a discussion of the "Trend of 
the Modern Power Plant." The article of 
illustrated. 
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Coming Events. 

Third Tuesday ix Each Month. — Meet- 
ing of the New York Chapter of the Ameri- 
can Society of Heating and Ventilating En- 
gineers, at the Engineering Societies Build- 
ing, 29 West 39th St., New York. 

December 3-6, ,1912 — Annual meeting of 
the American Society of Mechanical Engi- 
neers. Headquarters at the Engineering So- 
cieties Building, New York. 

December 4-6. 1912 — Fifth annual meeting 
of the American Institute of Chemical En- 
gineers, at Detroit, [Mich. 



Deaths. 

Herbert A. Joslin, a well-known figure in 
the heating and ventilating trade and a prom- 
inent member of The American Society of 
Heating and Ventilating Engineers, died at 
his home in Boston, October 3. He had been 
ill for two years, but the immediate cause of 
his death was heart failure. ]Mr. Joslin was 
54 -years old. He served his appr-entteeship 
with Frederic Tudor & Co., of Boston, and 
later became associated with O. N. Evans & 
Co. Fie was for several years manager of the 
New York branch of the Consolidated En- 
gineering Co., of Chicago. He joined the 
American Society of Heating and Ventilating 
Engineers in 1896. 

AxDREW Harvey, president and general 
manager of A. Harvey's Sons Mfg. Co., Ltd., 
Detroit, Mich., manufacturers of the Harvey 
gate valve and other heating and plumbing 
supplies, died at his home in Detroit, Octo- 



ber 9. }ilr. Harvey had been confined to his 
home for several months. At the time of 
the summer meeting of the heating engi- 
neers' society in Detroit, Mr. Harvey was 
too ill to participate in the meeting, although 
he had been made a member of the entertain- 
ment committee. He was a former president 
of the society, having served during the year 
19C4. Mr. Harvey was 69 years old. He was 
a Scotchman and had many typical Scotch 
traits, including a ready wit and a keen sense 
of humor. He was a frequent after-dinner 
speaker at meetings of the heating engineers" 
society and always had a word of sound 
counsel to accompany his remarks. Although 
not the founder of the business identified 
with his name, Mr. Harvey was responsible 
for its growth to its present proportions and 
took much pride in maintaining its prestige 
and reputation. The business was founded 
as a foundry and machine shop by his father, 
who came to Detroit from Scotland when 
Andrew Harvey was a child. There he 
served his apprenticeship as a mechanic. On 
the death of his father, Mr. Harvey suc- 
ceeded to the management of the business. 

William Hor-\ce Corbix, vice-president of 
the Joseph Dixon Crucible Co., Jersey City, 
N. J., died at his home there September 25. 



Miscellaneous Notes. 

Manufacturers' Standard Schedule of 
flanged fittings for standard and extra hea\'}> 
pressures, which was put into effect by the 
[Manufacturers' Committee on Standardiza- 
tion, October 1, has been published in pam- 
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phlet form and is being sent out from the 
committee's headquarters at 30 Church St., 
New York. The pamphlets contain illus- 
trations ana other details of the new fittings 
adopted by the committee, including those 
for service up to 125 lbs. per square inch, as 
well as the extra heavj- fittings for use up to 
250 lbs. ; also templates for drilling low pres- 
sure standard and extra heavy flanges and 
flanged fittings. 

Toledo, O. — The ordinance repealing the 
franchise of the Toledo Railways & Light Co. 
to operate it:, Yaryan heating Hnes in the 
streets of the city became effective October 7, 
without the mayor's signature. It is stated 
that the company will continue to furnish 
service to those who have signed contracts 
until the case is decided l)y the Public Utili- 
ties Commission. Hearings before that body 
were begun October 18. Less than 100 of the 
800 users of Yaryan heat are holding out until 
the case is settled. 

MiDDLETOwN. N. Y. — Plaus for a new heat- 
ing plant for the State armory at Middletown 
are being drawn up, the work having recently 
been authorized by the Board of Supervisors. 
William T. McCaw, of Newburgh, is the 
chairman of the board. 

Ogdex, Utah. — The Union passenger sta- 
tion at Ogden will be heated from a new 



heating plant, now in process of construction, 
located across the railway tracks and south 
of the subway. In addition to furnishing 
heat for the station building, the plant will 
supply steam for heating the passenger 
coaches parked in the yards. Oil will be used 
for fuel. 

Sturgeon B.w, Wis. — The municipal heat- 
ing plant will be extended on Cedar Street 
for a distance of 350 ft. in response to the 
requests of business men on that street. The 
work has been commenced by A. J. Wiest & 
Co.. at their bid of $1,423. This will make 
22 business buildings in the city supplied with 
heat from the central station. 

SpRiNGFrELD, III. — Extensions to the mains 
of the Springfield Utilities Co., now under 
way, include a new section of mains to be 
added to the present terminal at Fourth and 
Monroe Sts., and extending down Monroe 
St. to Third St. This will take the place of 
the contemplated new sub-heating plant which 
was to be located on Third St., between 
Adams and Monroe Sts. Increased pressure 
will be used on the mains from Station A, to 
prevent a recurrence of the troubles experi- 
enced last winter in connection with insuf- 
ficient heat supply. 

St. Louis, Mo. — Among the five health 
bills drafted by the Board of Health is one 
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regulating the heating and ventilating of 
street cars in St. Louis. This, as well as the 
other health bills, has been indorsed by the 
Central Council of Civic Organizations, com- 
posed of representatives from 18 neighborhood 
improvement organizations. 

Wilmington, Del. — Arbitrators have fixed 
$9,250 as the value of the Centreville Light, 
Heat & Power Co.. which is to be purchased 
by the town of Centreville. 

Elk River Heat, Light & Power Co., Co- 
wentown, Del., is preparing to put its plant 
in operation again. The section of the dam, 
which was washed awaj' several months ago, 
will be repaired. The company is represented 
by E. W. Maloney. 

Fresno, Cal. — By means of circular let- 
ters to its valley agents, the Santa Fe Rail- 
way Co. is making an effort to create a de- 
mand for upper berths in Pullman cars on the 
ground that they provide less dust, and bet- 
ter ventilation. 

Sioux City, \\. — A new train heating plant 
to cost $10,000 is one of the features of the 
Milwaukee railroad improvement plans for 
the Sioux City terminal in 1913. 

Baltimore, ^Id. — Holders of the 5% bonds 
of the Baltimore Refrigerating and Heatin^r 
Co., which was succeeded by the Terminal 
Freezing & Heating Co., have received 
checks from the Continental Trust Co., trus- 
tee, which represents the distribution made 
among bondholders under order of the court 
in the matter of the receivership procedings 
of the former corporation. In all the trustee 
was directed to pay $260,741 in settlement of 
1,267 bonds outstanding, and each security 
holder received in settlement $206.87 for each 



bond of $1,000 denomination. The bonds, it 
is understood, were originallj^ placed at 
around 87. 

Fairbury, III. — An agitation for a central 
heating plant for Fairbury is being conducted 
by the local press of that place. 

Chicago, III. — Further comments on the 
heating and ventilating plant installed in the 
city hall were brought out at a recent meet- 
ing of the council committee, when the archi- 
tects. Holabird & Roche, stated that the 
building was now ready to be formally turned 
over to the city. L. E. McGann, commissioner 
of public works, called the attention of the 
committee to the leaky windows of the city 
hall, which were one of the principal reasons 
for the unsatisfactory heating of the build- 
ing last winter. "It was stated that in the 
specifications," he said, "that the heating and 
ventilating apparatus would keep the interior 
of the building at 70° F. winter and summer. 
The system does not give enough heat in the 
winter and does not give enough cool air in 
the summer to come anywhere near the tem- 
perature stated in the specifications." Ap- 
proximately $2,000,000 is yet to be paid to 
contractors for work on this building. Action 
was deferred. 

Xew Albany, Ky. — Plans for a hot water 
heating system for the City Hall building 
Iiavc been submitted by a special committee, 
of which Councilman Benjamin Jackson is 
chairman, and a contract for installation will 
be made shortly. The building is now heated 
by a hot air furnace. 

Washington, D. C. — A new system of ven- 
tilation is to be installed in the Treasury 
Building. The proposed system has the ap- 
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proval of Chief Clerk Wilmcth, Sanitary Of- 
ricer Jennison and of Dr. Warren, of the Pub- 
lic Health Service, official inspector of 
hygiene of the Government departments. This 
is said to be one of many similar improve- 
ments planned or already executed under the 
crusade for better sanitation and hygiene in 
-he Treasury Building. The new system will 
supersede one installed several years ago 
which took air from the west basement court. 
I'rouble from coal dust has always been ex- 
yerienced, due to the proximity of the intake 
to the coal storage cellars. The new intake 
will be ^located above the roof of the center 
.~')urt. 

Webster City, Ia. — A central station heat- 
ing plant will be built by a number of the 
prominent citizens of Webster City who have 
organized a company for the purpose, known 
as the Business IMen's Heating Co., and capi- 
talized at $5,000. Each of the shareholders 
will be provided with heat for his place of 



business. The directors of the company are 
C. Burleson, F. F. Cash, H. R. Dodge, Julius 
Bermann and O. G. IMetcalf. 

Cleveland, O. — The Cleveland Electric Il- 
luminating Company's heating franchise, once 
passed and once defeated, has again been pass- 
ed by the city council, following a statement 
by Mayor Baker in which he favored the pas- 
sage of the ordinance. Strong opposition had 
come from the labor organizations, especially 
the stationary engineers, on the ground that 
the action is contrary to the municipal pledge 
of the administration and also that it would 
throw a large number of stationary engineers 
out of work. Mayor Baker held that the city 
would not be in a position to extend munici- 
])al heating service in the downtown district 
for four or five years. A referendum petition 
is being circulated by the stationary engineers. 
It is necessary to secure 15,000 signatures in 
order to become effective and it will then be 
snbmitted to the people at a special election. 
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The filing of the petition with the necessary 
number of signatures would hold up the or- 
dinance until November, 1913. 

Peoria. III. — Building permits have been 
granted to the Peoria Gas & Electric Co., for 
the erection of two heating plants, one at the 
foot of Liberty St. and the other at the rear 
of the old National Hotel site. Each plant 
will cost $3,000. 

J. B. Bernhard has resigned as manager of 
manufacture for the Pierce, Butler & Pierce 
Mfg. Co., Syracuse, I\. Y. Mr. Bernhard has 
lately been granted a patent on a new side 
feed boiler which, it is expected, will shortly 
be placed on the market. 

E. F. Deax, until recently superintendent 
of boiler construction for the United States 
Radiator Corporation, Detroit, Mich., has re- 
signed to take the position of plant superin- 
tendent for the Pierce, Butler & Pierce Mfg. 
Co.. Syracuse. N. Y. JNIr. Dean for many 
years superintended the manufacture of the 
Hernedeen boilers, which are now made by 
the United States Radiator Corporation. 

Fr.\xk J. Fee, president of the National 
Association of Master Plumbers, has appoint- 
ed the following board of directors for the 
ensuing j-ear : A. C. E3'non, Canton, O. ; W. 
H. Halsey, Milwaukee. Wis. ; John Trainor, 
Baltimore, I\Id ; Jeremiah Sheehan, St. Louis, 



Mo.; F. H. Gawthorp, Wilmington, Del.; 
Isaac J. Brown, New York ; S. Louis Barnes, 
Philadelphia, Pa. ; Robert E. Quinn, Pater- 
son, N. J. ; Carl J. Stein, Chicago, 111. ; Robert 
J. Welch, Lowell, Mass., and Thomas Ha- 
verty, Los Angeles, Cal. In addition to the 
foregoing the officers of the association are 
also members of the board. 

New York Fold, United Bunch of Sheep 
of America, held its first meeting of the fall 
season at Keen's Chop House, New York, 
October 25. 

Eastern Supply Association held its an- 
nual meeting at the Hotel Astor, New York, 
October 9. The principal speaker was former 
Representative James T. McClearj', who made 
an address on the subject of the tariff. Mr. 
McCIeary's remarks will be reprinted and dis- 
tributed by the association. Among the new 
m.embers elected was the H. W. Johns-Man- 
ville Co., New York. Officers for the ensuing 
year were elected as follows President, P. M. 
Beecher, Pierce, Butler & Pierce Mfg. Co., 
Syracuse, N. Y. ; first vice-president, A. A. 
Tomlinson, Virginia-Carolina Supply Co., 
Norfolk, Va. ; second vice-president, W. L. 
Blake, W. L. Blake & Co., Portland, Me.; 
treasurer, Martin Behrer, Behrer & Co., New 
York ; secretarj% Frank S. Hanley, New 
York. Board of Directors — P. M. Beecher, 
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A. A. Tomlinson, W. L. Blake, Martin Beh- 
rer, G. R. Adams, Samuel Sloan & Co., Roch- 
ester, X. Y. ; James F. Conran, Standard 
Sanitary Mfg. Co., New York; J. F. Evans, 
Wyoming Valley Supply & Manufacturing 
Co., Wlikes-Barre, Pa.; L. O. Koven, L. O. 
Koven & Bro., New York; James P. Mc- 
Phail, The James Robertson Manufacturing 
Co., Baltimore, Md. ; John A. Murray & Co., 
New York; F. T. Stevens, The Plimpton & 
Hills Corporation, Hartford, Conn. National 
Committee Representatives — J. Walter Lyons, 
Keystone Pottery Co., Trenton, N. J. ; H. B. 
Hallett, Eastern Range Boiler & Welding Co, 
Conshohocken, Pa. ; D. L. Hamill, D. L. 
Hamill Co., Buffalo, N. Y. ; F. W. Hubbard, 
W. B. Hubbard & Sons Co., Boston, Mass. ; 
S. E. Hunting. The Hunting Co., Watertown, 
N. Y. 

Evans, Almirall & Co., New York, engi- 
neers and contractors, announce that P. A. 
Hoffman, sales manager of the New York 
branch of the B. F. Sturtevant Co., has be- 
come associated with their engineering sales 
delpartment. The change became effective 
November 1. 

MoNASH-YouNKER Co., Chicago, III, an- 
nounces that D. H. Burnham & Co., archi- 
tects, of Chicago, through their board of con- 
sulting engineers, have adopted the Monash 



noiseless system of vacuum heating for the 
Continental and Commercial Building in Chi- 
cago, which covers an entire city block. This 
is said to be the largest building of its type 
under one roof in the world. The Monash 
system was selected after a lengthy investiga- 
tion by four experts appointed by the bank for 
that purpose, together with the architects and 
engineers. 



Manufacturers' Notes. 

Joseph Dixon Crucible Co., Jersey City, 
announces the following changes in its offi- 
cers, made on account of the death of its 
vice-president, William H. Corbin : George 
E. Long, former treasurer, elected vice-presi- 
dent to succeed Mr. Corbin; J. H. Schermer- 
horn, former assistant secretary and assistant 
treasurer, elected a member of the board of 
directors and treasurer of the company; Al- 
bert Norris, elected assistant secretary and 
assistant treasurer. 

Atlantic Radiator Co., Huntington, Pa., 
announces the removal of its general and 
executive offices from Philadelphia to Hunt- 
ington, Pa., where the company's plant is lo- 
cated. 

Hackney Ventilating Co., manufacturers 
of the Hackney system of ventilation, has 
moved to Minneapolis from St. Paul, Minn., 
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and has opened its factory in the Kinney Mfg. 
Co.'s building at Twelfth Ave., South and 
Third St. The company is arranging to build 
a plant of its own in ]Minneapolis. 

American Radiator Co., Chicago, has com- 
menced work on the addition to its new fac- 
tory in Kansas City, Mo., at Twelfth St. and 
Eastern Ave. The addition will be one-story, 
of brick, steel and concrete construction and 
will cost $110,000. It will be completed by 
May, 1913. The Worden-Allen Co. is the 
builder. 

International Heater Co., Utica, N. Y., 
announces the election of Irving L. Jones as 
treasurer of the company, succeeding F. H. 
Moore, who is engaged in the reorganization 
of the McCrum-Howell Co. Robert J. Clift 
has been appointed manager of the New York 
City branch, succeeding John K. Simpkins, 
who has been appointed eastern sales man- 
ager, with headquarters at Utica. Walter 
Jones has been named as superintendent of 
manufacturing at the company's plant in 
Utica. All of the appointees are men who 
have long served with the company. 

J. H. Williams Co., Brooklyn, N. Y., 
manufacturers of drop-forged wrenches and 
other specialties, has opened a branch office 
and warehouse in Chicago at 40 South Clin- 
ton St. 



Platt Iron Works, Dayton, O., has been 
reorganized, the new interests having taken 
over all the physical assets, as well as the 
inventory and accounts receivable from the 
trustees on September 30. The company 
starts with a working capital of $700,000. Its 
preferred stock is $1,100,000 and its common 
stock, $1,000,000. The company also has out- 
standing $700,000 in 6% 20-year gold bonds. 
The new board of directors is as follows: 
Chairman, Waddill Catchings, president of 
the Central Foundry Co., New York; George 
W. Davison, vice-president of the Central 
Trust Co., New York; Albert Rathbone, Jo- 
line, Larkin & Rathbone, attorneys. New 
York; E. F. Platt, vice-president and treas- 
urer of the company; J. B. Reichmann, presi- 
dent of the company. The officers, in addi- 
tion to those named are: Vice-president, J. 
F. Hartlieb; secretary, John Sturgess. The 
com.pany is planning to spend $50,000 in im- 
provements on its plant, some of which are 
now under way. 

Shirley Radiator & Foundry Co., Beech 
Grove, Indianapolis, Ind., announces that its 
president, Robert Martindale, has retired from 
active participation in the management of the 
business and will be succeeded in the manage- 
ment by Fred W. Smith, who has been active 
in the recent development of the company. 
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Central Supply Association held one of the 
largest gatherings in its history when it met 
in Chicago, October 23, for its eighteenth 
annual meeting. One hundred and sixty-seven 
members were present. Harry A. Wheeler, 
president of the Chamber of Commerce, Chi- 
cago, addressed the meeting on the subject of 
modern business problems, such as state and 
federal regulation of domestic commerce, 
tariff, and currency and banking laws. TTie 
officers were re-elected as follows : 

Officers : President, William Ivy ; first vice- 
president, P. J. Frey; second vice-president, 
C. V. "Kellogg; treasurer, E. F. Niedecken; 
Secretary, Paul Blatchford. 

Executive Committee: William Ivy, P. J. 
Frey, C. V. Kellogg, E. F. Niedecken, George 
H. Gorton, E. A. Morris, A. A. Merkel, J. B. 
Rahm, C. A. Carothers. 

National Committee: Members— J J. Ryan, 
W. A. Myler, John F. Wolfif, F. D. Keeler, 
George H. Bailey. Alternates— A. B. Pierce, 
M. J. O'Fallon, H. M. Hoelscher, A. A. Mer- 
kel, A. Y. McDonald. 



NewjFirms and Business Changes. 

American jMachine & Mfg. Co., Greens- 
boro, N. C, has taken over the heating con- 
tracting business of D. McKenzic, of that 
place. 

W. H. McCornack, Elgin, III, has pur- 
chased the heating and plumbing business of 
H. L. E. Peterson, at that place. Mr. Mc- 
Cornack was formerly in the employ of Mr. 
Peterson. 

Greenfield Tap & Die Corporation, 
Greenfield, O., a holding company which con- 
trols the stock of the Wiley & Russell Alfg. 
Co., and the Wells Bros. Co., manufacturers 
of dies and pipe threading machinery, has 
acquired the entire stock of the A. J. Smart 
Mfg. Co., makers of taps, dies and screw- 
plates. The company will be continued as a 
separate organization, with the following of- 
ficers: President, F. O. Wells; vice-president, 
Rollin S. Bascom; treasurer, F. H. Payne. 

IT. F. Fix Heating and Ventilating Co., 
1522 Olive St., St. Louis, Mo., is a new con- 
tracting firm in this line. L. A. Gibson, well 
known to the trade in St. Louis, is the su- 
perintendent of the company. 

Cleveland Sanitajiy Plumbing & He.^t- 
i;nG Co., Cleveland, O., has opened a dis- 
play room and office at 1022 East 105th St. 
Earle A. Foster is the manager. 



Business Troubles; 

Locke & Smith Co., New York, jobbers 
of heating and plumbing supplies, has failed, 
with liabilities of $56,500 and assets of $30,- 
000. James F. Conran has been appointed 
receiver. 



New Incorporations. 

Columbia Heating Co., Indianapolis, Ind.. 
capital, $15,000, to manufacture heating de- 
vices. Directors, H. H. Buckman, Jr., O. M. 
Ragsdale and L. E. Lathrop. 

United States Safety Gas Valve Co., 
Philadelphia, Pa., capital, $350,000, to manu- 
facture automatic cnt-of¥ valves and fittings. 
Incorporators, F. R. Hansell. Philadelphia ; 
George H. B. Martin and S. C. Seymour. 
Camden, N. J. 

Economy Water Heater Co., St. Louis, 
Mo., capital, $50,000, to manufacture hot- 
water heaters. Incorporators, Lee J. Baver, 
F. W. Maury and John W. EUebrecht. 

Nepo Supply Co., Cleveland, O., capital. 
$10,000, to deal in heating and plumbing sup- 
plies. Incorporators, E. N. Ullrey, B. F. 
Koch, E. J. Bryant. \\'. C. Grant and L. R. 
Clawson. 

J. D. Dens more Co., Toledo, O., capital, 
$10,000, to conduct a heating and plumbing 
business. Incorporators, J. D. Densmore, John 
L. Hodge, Fred Gruber, Jack Gallagher and 
William Gellerd. 

Safford Radiator Co., Detroit, Mich., in- 
corporated under the laws of Delaware with 
a capital stock of $10,000,000 to manufacture 
sheet metal radiators, heaters, boilers, fur- 
naces and steam-fitting appliances. Incorpora- 
tors, Clarence E. Safford, Frank E. Singer, 
Jere T. Purdy, all of Detroit. The company's 
charter was filed at Dover, October 8. 

Consolidated Plumbing & Heating Co., 
West New York, capital, $15,000. Incorpora- 
tors, Abraham Hurwitz, Benjamin A. Rosen 
and Flarry German. 

Batterman Blower Co., Chicago, capital, 
$5,000, to manufacture and deal in heating 
and ventilating apparatus. Incorporators, F. 
W. Batterman, H. E. Batterman and B. G. 
Neville. 

Standard Plubming & Heating Co., Salt 
Lake City, Utah, capital stock, $10,000. Pres- 
ident, C. W. Kennicott; vice president, O. A. 
Wilson ; secretary and treasurer, Mary Clay- 
ton. 

Eckels Light, Heat & Power Co., Con- 
j^tautville, Pa., capital, $15,000. Incorporators, 
Frank C. Eckels, Conneautville, Pa. ; Maggie 
Eckels, Conneautville, Pa.; Clarence P. Pais- 
ley, Wilkinsburg, Pa., and Harry G. Glass, 
Kansas City, Mo. 

• Hiett Ventilating and Engineering Co., 
Chicago, capital, $10,000, to manufacture and 
deal in ventilating apparatus. Incorporators, 
Elmer A. Roat, John T. Booz and Peter C. 
King. 

Hudson Boiler Mfg. Co., 27 West 42d St., 
New York, has been incorporated to man- 
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ufacture the Hudson line of heating boilers 
and also to conduct a jobbing business in 
heating and plumbing supplies. The organ- 
izers or the new company were formerly as- 
sociated with the McCrum-Howell Co., of 
New York. As announced last month, the 
officers are: President, Herbert T. Gates; 
secretary and treasurer, George L. Greenman. 
Others associated with the new company are 
Edward E. Fox, James D. Brady and B. F. 
Lane. 

Rautmax Plumbing & Heating Co., Se- 
attle, Wash., capital, $20,000. Incorporators, 
S. E. Rautman, E. H. Norton and A. E. 
Ayers. 

LuNDWALL-BooKER Co., Helcue, Mont., 
capital, $10,000, to conduct a heating and 
plumbing business. Incorporators, C. Booker, 
E. H. Lundwall, and others. 

John T. Sadler Co., Elmira, N. Y., cap- 
ital, $20,000, to take over the heating and 
plumbing business heretofore conducted by 
John T. Sadler. Incorporators, William J. 
Friedie, Robert E. Bentley and John T. Sad- 
ler. 

Rochester - Heating & Electrical Co., 
Rochester, N. Y., capital, $10,000. Incorpora- 
tors, Cyrus S. Hood and Robert H. Hood, 



Corning, and A. IT. K. Woodcock and Wil- 
liam G. Woodcock, Rochester. 

Skinner Bros. Mfg. Co., St. Louis, Mo., 
capital, $25,000, to manufacture exhaust and 
ventilating fans and aust collecting apparatus 
for wood working factories. Incorporators, 
Charles N. Skinner, New Orleans, La. ; Dan- 
iel R. Skinner, Fred A. C. Skinner and Mer- 
rill G. Skinner, all of St. Louis. 

Cleveland Sanitary Plumbing & He.vting 
Co., Cleveland, O., incorporated to engage in 
a heating and plumbing supply business. In- 
corporators, J. C. Foster, J. W. Pulford, Jonn 
E. Ordell, William S. Gilbert and George H. 
Bellman. 

E. H. Allen Co., Boston, Mass., capital, 
$10,000, to install ventilating systems. In- 
corporators, Eli H. Allen, Boston, and A. 
B. Fagan, Brighton. 

Opelousas Plumbing Co., Opelousas, La., 
capital, $10,000. Incorporators, William J. 
Sandoz, president; Alex L. Chisholm, vice 
president; L. H. Morningveg, secretar\--treas- 
urer. 

H. Mueller Plumbing & Heating Co., 
Newark, N. J., capital, $25,000. Incorporators, 
Henry Mueller, J. Lee Chenoweth and Clif- 
ford L. Bailey. 
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Contracts Awarded. 

Portsmouth Heating & Plumbing Co., 
Portsmouth, N. H., equipping city hall with 
new boilers. 

Carsten Bros., Ackley, la., heating Wind- 
sor Opera House block at that place. 

S. A. Carnes, Laurel, Miss., heating new 
girls' dormitory at the Agricultural High 
School at Jackson, also the two completed 
buildings, for $7,525. The Webster nodula- 
tion system will be used. 

WiLLiAMSON-NicHOL Co., Eugene, Ore., hot 
blast heating for Central School at Eugene. 

D. T. Riffle, Pittsburg, Pa., three-room 
brick heating plant near Boggs Ave., at the 
south end of Mt. Washington tunnel, for the 
Pittsburg Railways Co. The work will cost 
$3,500. 

T. T. Weldin & Son, Wilmington, Del., 
were the lowest bidders, at $2,799, for the 
heating of School No. 30 on the Boulevard. 

Lewis & Kitchex, Kansas City, Mo., heat- 
ing and ventilating manual training school 
at Meridian, Miss., for $9,860. Other bid- 
ders included Sodeman Heating & Plumbing 
Co., St. Louis, $9,470. 

AsBUKY Park, N. J. — Bids for the heating 
and ventilation of the Bangs Avenue School 
have been received as follows : Walters, 
Purks & Mellon, Philadelphia, $16,985 on a 
steam system, with direct and indirect radia- 
tion, furnishing its own power for operating 
the fans ; American Heating and Ventilating 
Co., Philadelphia, $15,545 on a hot-air sys- 
tem, and B. S. Harrison, New York, three 
propositions on a warm-air system, one at 
$13,000, one at $12,000 and one at $8,500. 

C. H. George, Yoakum, Tex., steam heat- 
ing high school building at Yoakum for $3,- 
496, the work to be completed by December 1. 



G. W. Ensley, Chariton, la., steam heat- 
ing C. B. & Q. depot at Chariton. 

E. L. Dezendoff, New Orleans, La., heat- 
ing, plumbing, lighting and vacuum cleaning 
new model school building at the State Nor- 
mal School, Natchitoches, i^a., for $10,000. 

E. M. Link Machinery Co., Erie, Pa., 
heating and ventilating factory of the J. W. 
Witten Mfg. Co., at Bolton, England. 

Thomas Heating Co., Racine, Wis., heat- 
ing factory buildings of the International Har- 
vester Co., at Springfield, O., for $15,000. 

ToPEKA, Kas. — Conklin & Gustafson, To- 
peka, were awarded the contract for the 
heating and ventilating system in the Potwin 
School at their bid of $3,647.57. The heat- 
ing contract for the Quinton School went to 
the A. B. Mueller Co., Kansas City, Mo., at 
$2,063. Other bids were: 

Potwin. Quinton. 

W. F. Sheeahan $4,500 $2,489 

Lewis & Kitchen 4,763 2.243 

Conklin & Gustafson 2,735 

Johnson & Beck 4,875 3,775 

A. B. Mueller Co 4,770 

Hanley-Casey Co., Chicago, heating con- 
tract for the new $6,000,000 Continental and 
Commercial National Bank Building in Chi- 
cago. This is said to be the largest ofifice 
building in the country outside of New York. 
American radiators will be 'ised. 

Columbus Heating & Ventilating Co., 
Columbus, O., heating new high school at 
Benwood, W. Va., also new school at Na- 
trona, Pa. 

Welch Bros., Lowell, Mass., heating Ca- 
sino at Lowell for $5,000. 

M. J. Duggan, Holyoke, Mass., heating new 
engineers' headquarters of the water works 
on Commercial St. 




Not a Bird Cage, a Squirrel Cage, a Rat Trap or a 
Skyrocket — but — 

A Cycloidal Fan or Blower 

for all purposes.The only radical improvement in fans 
in forty years.^ Takes up less room, runs at slower 
speed, requires less power, noiseless in operation. 

We guarantee ourCycloidals to equal in c.ipacity any fan Uuilt — We bar none— with 
ironi 20 to 25 per cent. less speed and power. We build them in all sizes to suit all 
onditions — hundreds o! them in use— not "as good— hut better." 

GARDEN CITY FAN CO. 

Patentees and Sole Manufacturers 

1532 McCORMICK BUILDING CHICAGO 

Established 1879 
Eastern Sales Agent, L. J. Wing Mfg. Co., 352 W, 1 3th St., New York 
Send for Catalogs 110 and 120, just issued 
Birmingrham, Ala., Office, 401 Woodward Bldg. 



Please mention The Hkating and Ventilating Magazine when you write. 
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If You Have Valve Troubles 

or are erecting a new installation, you want 
to know about the JOHNSON line of 
reducing valves. They were designed and 
are manufactured to pass the rigid inspec- 
tion required of everything that carries the 
JOHNSON name. 

For years we have been making valves for 
places where the ordinary kind would not 
do the work. Sticking, binding and wearing- 
out are unknown to the valves that carry 
the JOHNSON Trade Mark. 



The prices as well as 
the valves are right. 




Johnson 
Service Co. 

MILWAUKEE, WIS. 




Air Regulating Valve BtailcheS EVCrywherC steam Reducing Valve 



Please mention The Heating and Ventilating Magazine when you write. 



THE HEATING AND VENTILATING MAGAZINE 



Powell & Droste, Anderson, Ind., steam 
heating, plumbing and wiring of A. Weslaw 
building at Anderson. 

Hattersley & Son, Fort ^Vayne, Ind., heat- 
ing new DeKalb County courthouse for $18,- 
616. One other bid was submitted by the 
Carson-Payton Co., Danville, $19,700. 

Columbus JNIachixe Works, Columbus, 
Ind., steam heating and plumbing school build- 
ing at Whiteland for $10,500. 

George Sears & Co., Bedford, Ind., heat- 
ing and plumbing Edinburg School and school 
at AIalot> for $10,0000. 

Burke Bros., Gary, Ind., heating and plumb- 
ing Hames office building at Gary. 

People's Hardware Co., Gary, Ind., heating 
and plumbing the lilumenthal Turkish Baths, 
at Gary. 

J. F. McCaffrey Co., Pawtucket, R. I., 
heating new armory at Woonsocket, R. I., for 
$3,875; the plumbing contract went to E. J. 
Sullivan, Proviaence, at his bid of $3,820. Other 
bids for the heating work were as follows: 
Dennis McCarthy, Providence, $4,668; Samuel 
Jackson, Pawtucket, $4,644; Dexter Engineer- 
ing Co., Providence, $4,300; J. P. Dwyer, Bos- 
ton, $4,265 ; Haslam Heating & Ventilating 
Co., Providence, $5,414; William H. Spauld- 
ing, Saylesville, $4,230. 

Wiley & Calhoun, Portland, Me., central 
plant for heating high school and library 
buildings at Bangor to cost $22,000; the 
plumbing contract went to C. H. Babb & Co., 
Bangor. 

General Engineering Co.. San Francisco, 
Cal., vacuum cleaning plant for the new St. 
Ignatius Roman Catholic Church, to cost $2,- 
797. 

Kiernan & O'Brien, San Francisco, Cal., 
steam heating six-story and basement Faxon 
Building on Mission Street, for $2,065. 

Sullivan Plumbing & Heating Co., Bay 
City, Mich., heating Commercial Bank Build- 
ing at Bay City for $3,000. 

Higgins & Co., Pittsburg, Pa., lieating new 
parochial school and chapel for St. Paul's Ca- 
thedral, Pittsburg. 

Bartley-Kennedy Co., Pittsburg, Pa., laun- 
dry equipment and power plant for the Monte- 
fiore Hospital at Pittsburg. 

Hennessey Bros., Oswego. N. Y., heating, 
ventilating and plumbing St. Francis Orphan- 
age at Oswego for $7,000; also heating and 
plumbing Tuberculosis Hospital at Orwell, N. 
Y., for $6,000. 

W. H. Rogers, Salem, Ore., heating new 
addition to the State School for the Feeble 
Minded, at Salem, for $2,208. 

F. B. Thomas & Co., Albany, Mo., heating 
Gentry County Court House at Albany. 



J. M. RoBB & Co., Wadena, ^Minn., heating 
and ventilating new high school at ^Mcintosh, 
Minn., for $8,000. 

M. J. Hawkins, Albany, N. Y., hot-water 
heating Industrial Building at St. Vincent's 
Male Orphan Asylum, at Albany, for $5,700; 
also heating, ventilating and plumbing Grand 
Theatre, Albaiw, for $20.0C0; also installing 
vacuum steam heating systems in St. Joseph's 
Roman Catholic Church for $14,000 and in 
the new Elks' Club House for $9,000. 

J. J. Horan & Co., Troy, N. Y.. steam heat- 
ing State Hospital at Central Islip, L. I. 

Royal , Steam Heating Co.. Westminster^ 
Mass., heating and ventilating new school 
building at Westminster. 

J. P. Ryan, Easthampton, Mass., steam heat- 
ing Barnett & Lynch s new block at East- 
hampton. 

Braman, Dow & Co., Worcester, Mass.^ 
heating George H. Ward [Memorial Build- 
ing at Worcester. 

James H. O'Loughlin, Cranston, R. 1.. 
steam heating Lippitt School at Cranston. 

J. J. Cotter Co., Springfield, [Mass., steam 
heating and plumbing North Street Engine 
House at Springfield for $6,000; also heating 
and plumbing, Lerche's Hotel, on State Street, 
for $4,000. 

Fort Dodge Heating & Plumbing Co., Fort 
Dodge, la., vacuum heating system for the 
Riverside School at West Fort Dodge, to cost 
$3,746. 

W. H. HopsoN Co.. New London, Conn., 
heating new city hall at New London for 
$3,030; other bids were: Jordan & Cleary, 
$3,483; Newman Bros.. $3,431. and Harry 
Kennedy, $3,315. The plumbing contract went 
to Roche & jMcGuire at their bid of $3,367.55. 

Healy Plumbing Co., St. Paul, Wash., 
plumbing contract for the new shops of the 
Northern Pacific Railroad at Parkwater, 
Wash., amounting to $51,482. 



Until Nov. 21, 1912, for the mechanical 
equipment, except plumbing and elevators, of 
the United States Barge Office at New York. 

JJntil Nov. 27, 1912, for the construction 
complete, including plumbing, gas piping, heat- 
ing apparatus, electric conduits and wiring,. 
etc., of the L'nited States Post Office at Beloit, 
Kas. One story with mezzanine and base- 
ment. Ground area, approximately 3,800 sq. 
ft. 

Until January 2, 1913, for the construction, 
including plumbing, gas piping, heating appa- 
ratus, electric conduits and wiring, etc., of 
the United States Post Office at Morgantown. 
W. Va. Two stories and basement. Ground 
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Vacuum Cleaning 

By Maxwell S. Cooley, 
Supervising Architect's Office, Washington, D. C. 

I. — REQUIREMENTS OF AN IDEAL VACUUM CLEANING SYSTEM. 

Before a comparison of the relative merits of any line 
of appliances, used for any one purpose, can be intelli- 
gently made one must have either some form of that 
apparatus which we consider as a standard for comparison 
that we may rate all others as inferior or superior thereto, or 
else an ideal of a perfect system must be assumed, and the 
measures with which each of the various appliances approach 
the requirements of the ideal will establish their relative merits. 

The author has elected to use the latter methods in de- 
termining the relative merits of the various systems of vacuum 





THE RENOVATOR ON THE LEFT DOES NOT FUL- 
FILL THE SECOND REQUIREMENT OF AN 
IDEAL SYSTEM IN THAT IT WILL NOT TAKE 
UP ORDINARY LITTER. THE RENOVATOR 
ON THE RIGHT FULFILLS THIS REQUIRE- 
MENT. 

cleaning and' it is necessary, therefore, to first determine what 
are the requirements we shall impose on the ideal system. 

When the vacuum cleaner is installed, it should at once 
displace all appliances used for dry cleaning in the semi-annual 
renovating or house cleaning, the weekly cleaning or Friday 
sweeping day, and the daily supplemental cleaning. 

The compressed air cleaners first introduced were intended 
for use only at the semi-annual cleaning and they were in 
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reality carpet renovators, Avhich were assumed as imparting 
to the carpets all the beneficial results that could be obtained 
by taking them up and sending them to a carpet-cleaning 
establishment, with the advantage over this latter method, that 
the labor of removal and replacement of the carpets wa? ren- 
dered unnecessary, but with the disadvantage that all the germ- 
laden air, used as a means of cleaning the carpets, was blown 
back into the apartment, leaving the germs in their former 
abode. 

This disadvantage, however, is partly offset by the fact 
that while the majority of the germs in one's own carpet are 
blown out at the carpet cleaners, a mixed company of germs 
from your neighbors' and others carpets, which may be in the 
tumbling barrel at the same time with your own, are returned 
to you with }-our carpet. 

Neither of these conditions is ideal and we will expect 
our ideal cleaner to completely remove from the premises, not 
only the dust and dirt, but also the germ-laden air which is 
used as a means of conveying this dirt. 

For replacing the weekly and the daily cleaning, these 
earlier renovators were not suitable, as in order to use same 
the furniture must all be removed from the apartment. 

To accomplish this daily and weekly cleaning, the ideal 
\-acuum cleaner must replace the broom and dust pan, and 
their inseparable companion, the duster, and must also super- 
sede that time-honored mechanical cleaner, the carpet sweeper. 

To accomplish this our ideal cleaner must be capable of 
picking up small scraps of paper, match sticks, cigar stumps, 
pins, needles, bits of thread, loose tacks, and all other small 
articles in order to render necessary only the removal of large 
pieces of paper and other articles readily picked up by hand 
as a preliminary action to the use of the vacuum cleaner. 

The ability to accomplish this requirement is lamentably 
lacking in very many vacuum cleaning systems. 

The ideal cleaner mu<t be able to accomplish the above 
stated requirements without the necessity of moving heavy 
pieces of furniture out of or about the apartment ; that is, it 
must be capable of being efficiently operated under beds, tables 
and chairs, around the legs of other heavy furniture, behind 
bookcases, pianos, cabinets, etc., over curtains, draperies and 
hangings, over walls, behind pictures and over mouldings and 
carved ornaments, all without injury to any of the furniture 
or fittings of the apartment, and with the least expenditure of. 
energy by the o])erator. 

These conditions should be met jwith the fewest possible 
number of cleaning appliances, none of which should be pro- 
vided with small attachments liable to be lost or misplaced and 
all parts of the system, which must necessarily be moved about, 
either before, after or during the cleaning operation, should 
be of minimum weight, and bulk, but of rugged and lasting 
construction. 
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The ideal vacuum cleaner should be of such proportions 
and provided with ample motive power to clean rapidly and 
etlectively. 

For use in an ot^ce building the cleaner should be able 
to thoroughly clean an average-sized office, including floor, 
walls, furniture and fittings in from 10 to 15 minutes, and for 
residence work, should be of sufficient capacity to clean an 
apartment including, floor, walls, curtains, draperies, picture? 
and furniture in not exceeding 30 minutes. 

The ideal system should be so arranged that any apart- 
ment in the building can be cleaned with the least possible 
disturbance and without affecting the use of any other apart- 
ment, excepting perhaps, the corridors or hallways, while 
working" in any apartment in the building. 

In large offices, drafting rooms and similar apartments, 
it may become necessary to clean same while they are occupied ; 
therefore, our ideal system must be practically noiseless in 
operation and must offer the least possible obstruction to the 
proper use of the room by its regular occupants. 

LOCATION OF STATIONARY PARTS. 

The stationary parts of the cleaning system must nearly 
always be located within the building cleaned and, therefore, 
must operate with the minimum amount of noise and vibration. 
Especially in residences they must recjuire the minimum atten- 
tion and must be capable of being started and stopped by any 
person of average ability, without the necessity of going to the 
point at which the machine is located. 

The pQwer consumption of the ideal system shall be a 
minimum to accomplish satisfactory results and should be, as 
nearly as possible, directly proportioned to the amount of clean- 
ing being done. This requirement is most important in hotels, 
where some cleaning is likely to be done at all hours, day and 
night. In other words, vacuum must be "on tap" and as 
readily attainable at any point in the building as your water 
or electric light. In office buildings, where a schedule of clean- 
ing hours is fixed, and in residences where cleaning hours are 
few and the capacity of the plant is rarely more than the re- 
quirements of one operator, this requirement is not of as great 
importance. 

Lastl}-, our ideal system, from the standpoint of the pur- 
chaser, must be of such rugged construction, as will enable it 
to operate efficiently for, at least, ten years and its mechanical 
details such that it will operate continuously, without expert 
attention, and that the annual expense for repairs during the 
life of the machine will not exceed 5% of the first cost of the 
system. 



In the January number Mr. Cooley zvill discuss the construction and 
operation of various types of renovators in vacuum cleaning works. 
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jidVanced Methods in Heating and Ventilating an 

Office 'Building 

EQUIPMENT OF AEOLIAN HALL, NEW YORK. 



One of the finest additions to New 
York's office buildings is "Aeolian 
Hall," located near Fifth Ave., on 42nd 
St. This structure is of fireproof con- 
struction throughout and ranks as a par- 
ticularly high-class building of its type. 
The first and second floors are mainly 
utilized' as a hall and balcony for con- 
certs given by both the Aeolian Com- 
pany and outside associations ; the next 
upper floors are reserved for demonstra- 
tions of pianos, player pianos, phono- 
graphs and other musical instruments. 
Above this, the floors are intended for 
office use and present more or less of a 
difficult heating proposition on account 
of the unusually high ceilings, which are 
claimed to be the highest of any build- 
ing used for office purposes in the city. 

The heating of the Aeolian Hall 
building is by means of a combination 
of both direct and indirect systems. The 
steam supply for heating is furnished, as 
far as possible, by the exhaust steam 
from the pumps, engines and other ap- 
paratus located in the sub-basement. 
The Cooper engines are used to operate 
two 200-K. W. generators and one 100- 
K. W. generator. Provision is made for 
helping out this supply by means of di- 
rect high pressure steam, introduced into 
the heating system through a reducing 
valve. In either case the circulation of 
steam is maintained at atmospheric pres- 
sure or less by means of the vacuum 
system installed. This results in no 
back pressure being exerted on the 
pump and engine exhausts which are 
carried through on 800 H. P. Utility 
muffler tank and feed water heater. 

Three Babcock & Wilcox water-tube 
sectional boilers of the longitudinal 
drum type with a . heating surface of 
6,090 sq. ft. are located in the sub-base- 
ment, as shown in Fig. 1. These boil- 
ers are built for a working pressure of 
160 lbs. per square inch and have a 
grate surface of 192 sq. ft. with Dean 
dumping type grates and Webster fur- 
naces. They have 5-in. nickel seated 
safety valves steam gauges, blow-off 
valves and the other usual accessories. 



the steam nozzles being 8 in. in size and 
the blow-offs 2^ in. 

Connection to the smoke stack is made 
by means of rectangular wrought-iron 
breeching of No. 12 gauge black 
wrought iron, with heavy angle iron 
corners, riveted joints, into which the 
40 in. X 60 in. boiler flues are connected. 
Support is furnished by wrcught-iron 




AEOLIAN HALL, WEST 42D STREET, 
NEW YORK. 

cojanections from the boiler room 
ceiling. 

Each boiler has hand dampers pro- 
vided in its flue connection with chains 
and links ready for damper regulator 
connections. In the smoke connection is 
provided a single balanced damper op- 
erated by a damper regulator. 

The blow-off tank is about 3 ft. x 
6 ft., with 5-16-in. shell and ^-in. 
heads. This tank is connected to the 
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blow-off cocks on the boilers by means 
of wrought-iron pipe and cast iron fit- 
ting's, and has a vapor line run over to 
a vertical shaft and up the shaft to the 
open air. The discharge is connected 
into the pump. 

Near the boilers is provided a 1^-in. 
thick marble gauge board. The guage 
board has six gauges, one for Boiler 
No. 1, one for Boiler No. 2, one for 
Boiler No. 3, one for compound pres- 
sure and vacuum, one for recording, 
and one eight-day clock, Howard move- 
ment. 

Direct Heating. 

The expansion and contraction on 
the heating risers is taken care of by 



pumps, Scranton Mine pattern. The 
boiler feed pumps are 7^ in. x 4^^ in. 
X 10 in. 

The blow-off and sump pumps consist 
of two 6 in. X 4 in. x 6 in. Class 3, 
Worthington piston pumps. There are 
also air compressors for vacuum and 
temperature regulating apparatus. 

Indirect Heating and Ventilating Apparatus 

Fresh air is furnished to the boiler 
and engine room in the sub-basement, 
to the rooms in the basement, to the 
auditorium and gallery, to the small 
rooms on the third floor and to the third 
floor mezzanine and on the fourth floor 
as later described, while exhaust ven- 
tilation is arranged for these and also 
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FIG 1 — SUB-BASEMENT, AEOLIAN HALL, SHOWING APPARATUS FOR MECHANICAL 

EQUIPMENT. 

extra heavy bronze sleeve expansion the interior toilet rooms throughout the 
joints which are anchored to' the build- building. 

ing steel, having flat bosses tapped for The fans used to move the air in both 
the anchorage straps. the heating and exhaust systems are 

As shown on the sub-basement plan mounted on foundations covered with 
(Fig. 1), on top of the boiler nozzles is cork sheets to prevent the transmission 
placed a valve, and pipe bends connect of noise and vibration, and are driven by 
these points to the main- steam header 
which runs to the separator, from which 
the various valved steam branches are 
taken. This steam separator tank has a 
lagging of Russia iron and brass heads. 
A detail of the receiver and separator is 
shown in Fig. 2. 

The house ^nd fire pumps consist of ^j^ 2-detail of receiver and 
two 14 m. X / m. x 10 in. \\ orthington separator. 
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electric motors through flexible coup- 
lings, and are as follows : 

One No. 8 multivane Sturtevant fan 
35 in. diameter wheel by 2 ft. wide cas- 
ing with 24 in. x 36 in. discharge, 
driven by 7 H. P. Diehl motor, located 
in the fifth floor. 

Three No. 10 multivane Sturtevant 
fans, 463^ in. wheel by 32 in. wide cas- 
ing, bottom side outlet 40 in. x 32^ in., 
driven by a Diehl motor of 11^ H. P.. 
running 200 to 280 R. P. AI., and having 
three 60-in. and three 50-in. Vento sec- 
tions, 12 loops, Sfi in. on centers, lo- 
cated one in the engine room and two 
on the third floor mezzanine. 

One Sturtevant fan, same as above, 
with top outlet driven by similar motor 
of 14 H. P., running 220 to 300 R. P. 
M., and having three 60-in. Vento sec- 
tions, 11 loops, located in front base- 
ment. 

Also one No. 8 multivane fan with a 
5 H. P. Diehl motor on fourth floor. 

One 42-in. exhaust fan, American 
Blow^er Co.'s "Ventura" type, duplex 
cone, for toilet rooms. 

All fan motors are of the multipolar 
type and have speed regulating" devices. 

The heaters contain sufficient surface 
to deliver the air at. 70° F. and are 
jacketed with No. 12 gauge steel plate, 
provided with tight-fitting access doors. 
Fig. 5 shows the method used in install- 
ing these fans, motors and coils. 

The disc fans which are used are the 
American Blower Company's "Ven- 
tura" type and are operated by direct- 
connected motors. 

The air filters which are erected in the 
fresh air chambers consist of wooden 
frames of various sizes necessary to 
suit the conditions (and protected 
against moisture by waterproof paint), 
over which is stretched cheese cloth. 
The frames are supported on galvanized 
iron framework stiffened with tee irons. 
all iron work used on the filters being 
of double galvanized iron. An extra set 
of these frames is provided for each 
filter. 

All the registers have iron faces, fin- 
ished in electro, copper, brass, bronze, 
nickel plate, white enamel or painted as 
the decoration of the rooms require. On 
the auditorium floor (Fig. 4) Knowles 
mushroom air inlets are used, supplied 



by ducts shown on the ceiling of the 
basement (Fig. 3). Thermostatic regu- 
lation controlling the tempering coils of 
the ventilating apparatus is also pro- 
vided. 

Above the first floor is the gallery or 
second floor, which has top exhaust reg- 
isters all around the sides and also in 
the ceiling. The third floor is the floor 
where the piano tryout rooms are lo- 
cated. These rooms are provided with 
fresh air inlets connected on to ducts 
which have electric disc fans taking their 




FIG. 5 — TYPICAL ARRANGEMENT OF 
HEATER. FAN AND MOTOR. 

supply from a large show room in the 
center. These fans are arranged with 
electric control by push button, so that 
on taking' a customer into any one of the 
tryout rooms a push of the button starts 
the fan and the ventilation system, 
while at departure another i)ush of the 
button shuts the fan off. 

ARRANGEMENT.S FOR REVERSING VENTIL- 
ATING SYSTEM IN AUDITORIUM. 

On the fourth floor, where are located 
the two No. 10 multivane fans, one takes 
its supply through an air filter and 
\'ento heater, while the other discharges 
into a vent shaft. These two fans are 
connected to the exhaust and air supply 
ducts which run down to the auditorium 
and gallery and are cross-connected, 
with a by-pass, in such a way that air 
supply can be put in the top of the audi- 
torium by connecting the air supply fan 
onto the vent flues, in which case the 
other fan draws the vitiated air off of 
the floor through the mushroom inlets 
and discharges it into the \ent shaft. 
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In case it is desired to reverse this sponding rooms on the third floor. The 

operation, a turn of the damper in the fourth floor is provided with a fan 

by-pass throws the air from the supply drawing air through an air filter and 

fan into what are normally the fresh air Vento heater sections, and supplying it 

ducts which supply the mushroom in- through a system of ducts to the var- 

lets and at the same time connects the ious divisions on this floor, while a ceil- 

exhaust fan to the regular ceiling ex- ing vent system is installed which is car- 

haust outlets, thus making it possible to ried over to the vent shaft and operates 

put fresh air in at the bottom and draw with a disc fan. 

the stale air off at the top. The architects of the building are 

The rooms on the fourth floor, which Warren & Wetmore, New York. The 

are also used for piano demonstration, heating plant was designed and installed 

are ventilated and heated in a manner by Baker, Smith & Co., New York, and 

similar to that described for the corre- is now in operation. 



Graphical Solution of Heating Problems 

By H. J. Thorkelson, 

ASSOCIATE PROFESSOR OF STEAM ENGINEERING, UNIVERSITY OF WISCONSIN. 

Two interesting contributions to the 90 

collection of graphical charts for the (G + 0.25 W + 0.04C) or 

solution of heating problems, both de- 300 

veloped by 'students of the University 0.3 (G + 0.25G + 0.04 C) 
of Wisconsin, are described and pre- and this is the formula used to determine 
sented by Prof. H. J. Thorkelson in the the square feet of radiating surface re- 
university publication. The Wisconsin quired. 

Engineer, together with the formula used chart for determining areas and 

for calculating the heat losses in connec- cubical contents. 

tion with the newly-built university In order to expedite calculations of 

buildings. this kind, one of our former students, 

The general plan followed was to pro- E. F. Johns, constructed a diagram for 

vide direct radiation in the rooms to sup- determining areas and cubic contents 

ply the heat necessary for radiation and graphically (shown in Fig. 1). Areas 

convection losses, and where ventilating are found by using the inclined lines from 

systems are installed, to install such ad- the lower left hand corner and Scale A 

ditional indirect heating surface as will for the two dimensions, with the product 

be required to heat the fresh air used shown on Scale B. 

for ventilation, to room temperature. If volumes are desired, the area is first 

THE FORMULA USED. found as abovc on Scale B and this re- 

The direct radiation surface required suit is transferred to Scale C and fol- 

for rooms is computed by deriving a lowed in a vertical line to the dimensions 

formula based on the following heat of height shown on the lines radiating 

losses per degree difference of tempera- from the lower right hand corner. The 

ture per hour per unit used : Radiation, volimie will be shown by Scale D. This 

glass, 1 B. T. U. per square foot; wall, enables easy calculations of G, W and C. 
0.25 B. T. U. per square foot. Convec- 



tion, 0.04 B. T. U. per cubic foot of 



CIRCULAR SLIDE RULE FOR CALCULATING 
REQUIRED RADIATION. 

space. . ~ 

As outdoor temperatures of — 20° F. In order to permit simple calculations 

are frequent (in Wisconsin), it was of the required radiating surface from 

necessary to base calculations on a 90° the above formula, E. F. Week, U. W. 

difference of temperature, giving an '12, constructed the ingenious circular 

hourlv heat loss of slide rule shown in Fig. 2. 
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Scales A, B and C are out in one piece 
forming the movable scale of the slide 
rule and D the fixed scale. A swinging 
arm is fastened to the center of the rule 
and in starting both scales are set at O. 
The swinging arm is then moved on Scale 
B to the figure indicating G of the 
formula, and held there. The movable 
scale is then revolved until its zero coin- 
cides with the swinging arm. This arm 
is then moved on Scale A to the figure 
representing W of the formula and held 
there. 

The movable scale is then revolved 



constantly found in the construction of 
buildings, Prof. Thorkelson calls atten- 
tion to the fact that the solution of heat- 
ing problems must necessarily be reached 
partly by rational and partly by empiri- 
cal methods, and adds : 

"As the loss of heat from a building 
occurs both by radiation and convection, 
and varies directly as the difference in 
temperature between the interior and ex- 
terior of the building, most methods of 
determining the artificial heat required 
take these factors into account. 

"Although a test may show the radia- 
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until its zero coincides with the swing- 
ing arm. This arm is then moved on 
Scale C to the figure representing C of 
the formula. Scale D will then show 
the square feet of steam radiation re- 
quired. 

If a gravity hot water system is used 
this result should be multiplied by 1.5 
to obtain the required square feet of hot 
water radiation. If a forced circulation 
is used this ratio may be reduced. 

Speaking of the different conditions 



tion loss through a certain 12-in. brick 
wall to be one-third of a B. T. U. per 
hour per square foot per degree differ- 
ence in temperature, still the care with 
which brick walls are built, the character 
of the brick, etc., will so aflfect radiation 
that it would be unwise to depend abso- 
lutely on this experimental coefficient, 
and all heating calculations must consider 
such variations in construction in apply- 
ing experimental data. 

"The heat loss due to convection will 
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FIG. 2— CIRCULAR SLIDE RULE FOR /FIGURING RADIATION. 



depend upon the number of changes per 
hour of the air in the building and this 
will also depend upon its construction, 
use, and methods of ventilation. Al- 
though information is available for cal- 
culating such losses, still it is neces- 
sary to make ample allowances for 
faulty window construction and other 
variables. 

"In this latitude (Wisconsin) the ap- 
proximate average annual cost of heat- 
ing a building will vary from 20% to 



30% of the first cost of the heating sys- 
tem,^ steam is used, and because of this 
ratio it is certainly poor economy to in- 
stall cheap equipment of inadequate 
capacity. Unfortunately, competition be- 
tween contractors and poor judgment 
on the part of owners and their advisers 
result in attempts to reduce first cost of 
a heating system without due considera- 
tion of the resulting effect upon operat- 
ing costs and the operation of the sys- 
tem under severest conditions." 
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A Simple Method of Testing Jiir for Carbon Dioxide 

By A. C. NoRRis, 

CHEMIST FOR DEPARTMENT OF HEALTH, ROCKFORD, ILL. 



During the past year, while serving 
as chemist for the Department of Health 
of Rockford, III, the writer has tested 
the air for carbon dioxide and relative 
humidity in hospitals, school rooms, 
gymnasiums, county jail, city jail, street 
cars, street car waiting rooms, hotels, 
office buildings, theatres, skating rinks, 
crowded 10-cent stores, postoffices, 
moving picture shows, churches, private 
residences and lodge rooms. As a re- 
sult of this rather promiscuous work 
the public in general has been aroused in 
regard to the quality of air in its favor- 
ite church or theatre. Men have sent in 
requests to have the air tested in their 
stores or offices. Church janitors have 
asked that tests be made of the quality 
of the air that they are giving their con- 
gregations. 

The writer has met with no opposi- 
tion in gaining admission to any place 
where he desired to make a test. On 
the other hand, he has made many 
friends by informing proprietors that 
they were breathing dangerous air. 

THE APPARATUS. 

Use is made of a very simple appa- 
ratus and chemicals. A saturated solu- 
tion of limewater is neutralized with 
the carbon dioxide of the air. The 
chemical reactions are as follows: 

Lime from marble (CaO) + water 
(H2O) = lime water [Ca(OH)2]. 

Carbon dioxide (CO2) + water 
(H2O) = carbonic acid (HoCOs). 

Lime water [Ca(OH)o] + carbonic 
acid (H^COs) = calcium carbonate 
(CaCOs") + water (H^O). 

To make the limewater, 1 oz. of hme 
from marble is put in 8 oz. of distilled 
water and shaken thoroughly. The un- 
dissolved part is allowed to settle, and 
a little care is needed not to disturb the 
clear solution when using it. 

To make a test solution, 400 cubic 
centimeters of distilled water is put in 
a 500 cc. volumetric flask and five drops 
of a 1% solution of phenolphtholein 
added, or a U. S. P. solution will an- 
swer as well. Now the distilled water 



has some C O2 dissolved in it, so one 
should cautiously add from a pipette a 
few drops of limewater until a faint 
pink remains after a thorough shaking. 

Next use a Mohr's 5 cc. pipette to add 
the limewater. Put in the 5 cc. of lirne- 
water and then fill to the mark with 
more distilled water. 

If you do not wish to make 500 cc. 
you may make less, using 1 cc. of lime- 
water for each 99 cc. of distilled water. 
Either use a burette or Mohr's pipette 
to measure the limewater. By all means 
do not blow into the bottle. 

HOW THE APPARATUS IS USED. 

To test the air, use a glass tube L5 
centimeters in diameter and about 25 
centimeters long, a wooden demonstra- 
tion hydrometer, graduated in centime- 
ters, 1 centimeter square and 30 centi- 
meters long. The hydrometer simply 
acts as a plunger to drive out the old 
air and let in new air. A 50 cc. centi- 
meter Nessler tube answers very well in- 
deed for the glass tube. 

Find the volume in cubic centimeters 
of the glass tube. Put 10 cc. centimeters 
of the red limewater solution in the tube. 
Evidently there is the volume of the 
tube less 10 cc. of air in the top 
of the tube. Place the thumb over 
the end of the tube and shake twenty- 
five times. If the color has not disap- 
peared stick your plunger into the rod 
until say 20 cc. of air have been forced 
out and then remove and let air from 
the room enter. Shake as before and 
note color. Use a piece of white paper 
as a background. Keep adding less air 
each time until the lime water has be- 
come colorless or, in other words, has 
been neutralized by the carbonic acid 
formed by the carbon dioxide of the 
air and the water in the solution. Now 
add together the various amounts of air 
and record them and compare with the 
table which follows: 

PRECAUTIONS TO BE OBSERVED. 

A few precautions are necessary: 
1. When you are through testing the 
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air and wish to make another test, work 
your pkmger up and down several times 
in the tube to fill it with air in the room, 

2. When removing the plunger be 
careful to hold the top of the tube away 
from your mouth so as not to fill it with 
expired air. 

3. Carry your test solution in small 
2-oz. bottles, so that you will not con- 
taminate your whole supply with the bad 
air of the room you are testing. 

4. This- solution should not be over 6 
hrs. old when used. 

The table given below is one given in 
the National Biology Notebook, pub- 
lished by L. E. Knott Apparatus Co., 
Boston, Mass. 

SOME FACTS GLEANED FROM EXPERI- 
MENTS PERFORMED. 

Outside air, 0.04% CO,. 

Good inside air, 0.06% C Oo. 

Air giving slight headaches, 0.07% 
and above. 

Air unfit to breathe 0.10% and above. 

Air often found in theatres and mov- 
ing picture parlors 0.15% and above. 

Air in a jail cell, 0.22%. 

Expired air from lungs 4.40%. 

This test is very simple and accurate 
and may be made in from 5 to 15 min- 
utes, depending on the quality of the 
air. 



With a hygrodeik along to take the 
temperature and relative humidity of 
the air, a sanitary inspector may easily 
visit five or six places an hour and make 
a full report to his superior officer. 

These reports, when published in the 
daily newspapers, have produced very 
good results here in Rockford and no 
doubt, ought to have equal effect in 
other cities of the same size. 



Air required to produce 




discoloration in 10 




cubic centimeters of 


Per cent, of 


1% limewater solution. 


CO. in 


cubic centimeters. 


air 


207 


0.04 


165 


0.05 


138 


0.06 


118 


0.07 


103 


0.08 


91 


0.09 


82 


0.10 


75 


0.11 


69 


0.12 


64 


0.13 


58 


0.14 


55 


0.15 


52 


0.16 


49 


0.17 


46 


0.18 


44 


0.19 


42 


0.20 


39 


0.21 


36 


0.22 


35 


0.23 


34 


0.24 


33 
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32 
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31 
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Air Impurities — Dust, Fumes and Gases 

By Charles Baskerville. 



In the field of factory ventilation, it 
is well known that the nature of the in- 
dustry usually determines the type of 
ventilation system to be used. In addi- 
tion, however, it is essential that the ven- 
tilating engineer shall know the character 
of the dust, fumes or gases, as the case 
may be, that he is called upon to dispose 
of. These impurities were discussed in 
detail at the recent National Conference 
on Industrial Diseases at Atlantic City 
by Prof. Charles Baskerville, of the Col- 
lege of the City of New York. As classi- 
fied by Prof. Baskerville they consist of 
(1) dusts, (2) fumes, and (3) gases. 

These divisions are not exclusive, as 
fumes in abundance may become dusts ; 
for example, a sudden escape of white ar- 
senic fumes results in a cloud of dust. 
Again, smelter fumes (mainly sulphur 



dioxide), much diluted, may be classed 
as gaseous. The classification, therefore, 
is neither specific nor dependent upon in- 
herent properties of the materials. It is 
merely a convenience and must admit of 
a broad and liberal interpretation. 

INDUSTRIAL DUSTS. 

It is well known that various industrial 
dust^ cause irritation of the respiratory 
passages and of the eyes and skin of 
workmen. Such dusts may be considered 
in three classes, namely: 

1. Insoluble inorganic dusts. — This 
class includes metals (antimony, arsenic, 
type-metal, brass, bronze, copper, alumi- 
num, iron, steel, lead, manganese, van- 
adium and ferro-vanadium, silver, tin, 
zinc, and solder) in a state of fine divi- 
sion (dusts, atomized metals, metallic 
powders); flue dusts; various ore dusts 
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(iron ore, etc.) ; silica, sand, emery, flint, 
glass powder ; carbon, graphite, diamond, 
coal, soot; brick dust, marble, granite, 
cement, terra-cotta; lime, gypsum, plas- 
ter, meerschaum ; phosphates, guano, etc. 
Fibrosis of the lungs may result from 
the inhalation of silicious or metallic par- 
ticles; for example, we have "potter's 
asthma" and "grinder's phthisis" (chronic 
catarrhal bronchitis among knife-grind- 
ers). Pneumonia has been reported as 
frequent among workmen in blast-fur- 
naces, in part owing, directly or indi- 
rectly, to the inhalation of slag dust ; car- 
diac dilation is said to occur among work- 
men in slate quarries; ankylostomiasis 
among brickmakers, miners, etc. ; and re- 
current inflammation of bone with hy- 
pertrophy among pearl-dust workers. 

METAL WORKING A DANGEROUS OCCUPA- 
TION 

Hellthaler has shown the high rate of 
death among various classes of metal 
workers in America who are apparently 
in ignorance of the peculiar dangers of 
their occupations ; and Prinzing has dem- 
onstrated the high death rate from phth- 
isis among steel grinders and other work- 
men at Solingen. Germany, for the years 
1885 to 1895. 

It is certain that the inhalation of iron 
dust may diminish in time the respiratory 
efficiency of the lungs through a loss in 
their elastic property ; or may reduce the 
resistance of the organs to invasions by 
harmful bacteria ; or may infect the lungs 
through a transportation of disease germs 
to places favorable for their inoculation. 

The disease known as siderosis exists 
commonly among metal polishers^, knife- 
grinders, and others engaged in metal 
working. The earliest symptoms of this 
disease are, according to Soper, catarrh 
and bronchitis, but shortness of breath 
is pronounced by all authorities to be the 
most characteristic symptom. Eventually 
there follows what appears to be phthisis 
without the presence of tubercle baciUi, 
yet genuine infective phthisis is the most 
common cause of death. 

The effects may be delayed for years, 
but metal working is indeed a dangerous 
occupation; undoubtedly many die from 
infectious pulmonary diseases who do 
not know that the breathing of dusty air 
has led to their infection. 



IRON DUST IN SUBWAYS 

With the development of rapid transit 
systems in modern cities, it may be well 
to direct attention to a new and specific 
form of city dust investigated by Dr. 
Soper, who found that the average weight 
of dust in subway air was 61.6 mg. per 
1,000 cu. ft. of air, or 2.25 mg. per cu. 
meter. The figures for the streets were 
1.83 mg. per cu. meter. The subway dust 
was found to consist chiefly of angular 
particles of iron, but no case of siderosis 
seemed to have been reported. 

2. Soluble inorganic dusts. — This class 
comprises such substances as are likely to 
be swallowed and absorbed, and includes : 
metal particles (lead, brass, copper, zinc, 
arsenic, mercury, and silver) and soluble 
inorganic salts. Many dusts of this class 
are dangerous, not only because of their 
irritating or poisonous properties, but also 
because of their inflammability — e. g., po- 
tassium chlorate. 

3. Organic dusts. — This class com- 
prises sawdust, fur, skins, feathers, broom 
and straw, grain and flour, jute, flax, 
hemp, cotton, wool, carpet dust, street 
sweepings, tobacco and tobacco-box dust, 
hides and leather, felts, rags, paper, 
horsehair, etc. 

As representative diseases caused by 
organic dusts we have: "flax-dresser's 
disease," a kind of pneumonia due to the 
inhalation of particles of flax ; pneu- 
mokoniosis due to the inhalation of dust 
by gannister workers; alkaloidal poison- 
ing from African boxwood by workmen 
engaged in shuttle making ; and malignant 
pustule and a febrile disease among rag- 
sorters. As in the other classes, the com- 
ponents of this class of dusts are all ir- 
ritating to the respiratory tract and to 
the eyes, and especially are they capable 
of forming inflammable, and even explo- 
sive mixtures with air. In addition, there 
are various trade eczemas, and anthrax 
has been frequently reported among 
wool-sorters. 

METHODS FOR PREVENTING DISEASE FROM 

DUST 

The solution of the industrial dust 
problem presents many difficulties. Un- 
doubtedly, however, disease from dust 
may be much reduced by the following 
procedures : 

(a) Those engaged in the following 
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occupations should wear "workmen-res- 
pirators" : sorting rags in paper factories ; 
workmen on threshing machines ; millers ; 
batch-mixers in glass factories ; stone- 
cutters and sculptors ; and all those work- 
ing in factories where the air is contami- 
nated with irritating or poisonous dust. 

(b) Those employed in the manufac- 
ture of oxidizing agents and lead work- 
ers should be compelled to change their 
clothes before leaving the factory. This 
is done how in some works in this coun- 
try. 

(c) Glasses for the protection of the 
eyes of workmen should be looked upon 
as necessary in plants where irritating 
dusts are unavoidable. 

(d) The dust on the floors of print- 
ing, type-casting, metal-working, and 
other establishments may be laid by 
means of certain useful preparations. 
Heise considers those consisting entirely 
of non-drying (mineral) oils to be the 
best for the purpose. 

Where vapors are likely to ocassion in- 
dustrial poisioning, ventilation will serve 
to prevent their accumulation ; but in the 
case of dusts, economic considerations 
often render such a procedure difficult 
except, of course, as the maintenance of 
normal ventilation assists in their elimin- 
ation. 

NOXIOUS FUMES, GASES, AND VAPORS. 

The air of cities and towns where 
chemical manufactories exist is often 
contaminated with noxious gases of in- 
dustrial origin which are dangerous to 
the health of the workmen employed in 
the industries. The usual gases wiiich 
give rise to complaint in manufacturing 
localities are the following: chlorine, 
which is emitted by pottery kilns and 
ceramic - products manufactories, and 
from plants for the electrolysis of halides ; 
hydrogen chloride, which is produced by 
the combustion of coal, and by pottery 
kilns, ceramic - products manufactories 
(partly from the coal and partly from 
the clay), nickel and cobalt smelting, 
platinum refining, glass manufactories, 
fertilizer manufactories, the chloride of 
lime industry, and alkali manufactories; 
sulphur dioxide and sulphuric acid, which 
result from the combustion of coal, coke, 
petroleum, and gas, copper smelting, 
bleaching operations, etc.; fluorides and 



hydrofluoric acid, which are emitted from 
acid phosphate and heavy chemical plants ; 
hydrogen sulphide, from chemical works, 
especially those which produce ammonia ; 
carbon monoxide, which is emitted from 
iron furnaces and from copper smelters ; 
organic vapors, from, for example, glue 
rehneries, bone burners, slaughter and 
packing houses ; zinc fumes from zinc 
smelters and from brass foundries ; ar- 
senical fumes from copper smelters ; 
phosphoric fumes from match manufac- 
tories; and carbon disulphide and sul- 
phur chloride from some rubber works. 

Of the gases which affect the respira- 
tory passages and eyes the most import- 
ant are the following: illuminating gas, 
gases from coke and coal ; carbon mon- 
oxide; carbon dioxide (in brewing, bak- 
ing, and the manufacture of aerated 
waters) ; chromic acid; chlorine, sul- 
phuric, hydrochloric and nitric acids, and 
nitrogen oxides (in acid factories, heavy 
chemical works, engraving, etching, litho- 
graphing, etc.) ; mercury cyanide; heated 
lead ; ammonia ; naphtha and benzine 
(petroleum refineries and dry-cleaning 
establishments) ; arseniuretted hydrogen 
(copper refineries) ; sulphur, hydrogen 
sulphide, sulphur dioxide, and carbon 
disulphide, sulphur chloride, nitrous 
gases, hydrocyanic acid; smoke (fire ex- 
tinguishing) ; and the vapors of various 
organic compounds an dsubstances (tar, 
creosote, carbolic acid, petroleum and its 
products, methyl alcohol, fusel-oil, var- 
nish solvents, dinitrobenzol, nitroglycer- 
ine, formaldehyde and formic acid, 
pyridine, etc.). 

Carbon monoxide occurs in colliery 
workings after explosions, in gas pro- 
ducers, blast-furnace gases, and in the 
manufacture of calcium carbide and 
phosphorus ; hydrogen sulphide occurs 
in gas-liquor storage tanks, gas purifiers, 
sulphate stills and saturators, and in 
sewers; chlorine is found in and about 
bleaching-powder chambers, manganese 
stills, and Deacon and other chloride 
plants; and nitrous and nitric acid fumes, 
which are very insidious in their action, 
are met with in vitriol chambers, espe- 
cially in Gay-Lussac towers, during re- 
packing and cleaning, in the manufac- 
ture of nitrate of iron and nitric acid, 
and in all breakages of vessels containing 
nitric acid. 
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Effects of Confined Air Upon the Health of Workers 

By George M. Price, 
xevv york state factory investigati xg co^imtssion. 



Supplementing the convincing arguments 
that are being adv'anced showing the interest 
to the employer, from an efficiency stand- 
point, in maintaining healthful conditions 
for his employees, a report of a physical ex- 
amination of 1,413 workers in two t3-pical 
industries has been made by George M. Price, 
of the New York State Factory Investigation 
Commission, and were reported by him at the 
recent Conference on Industrial Diseases at 
Atlantic City. 

In this investigation a distinction was made 
in connection with the term "confined' " by 
which is meant air confined and vitiated by 
such impurities due to respiration, combus- 
tion, illumination and overcrowding. Thus 
the investigation is to be distinguished from 
those which have taken into consideration 
extreme variations in pressure, humidity and 
temperature and from those where dusts, 
poisons, gases, fumes and infective bacteria 
are factors. 

Dr. Price reported that in an examination 
of 4,850 establishments in New York State 
no means of ventilation, except by windows, 
was found in 88% of the shops. The air in 
all of these was confined and vitiated. 

"There is as yet," says Dr. Price, "a differ- 
ence of opinion as to the exact nature of the 
toxicity of confined air. There is, however, 
no difference of opinion as to the dangers 
to health of a continuous and constant in- 
halation of such air. 

"Corifined air does not produce distinct 
pathological lesions, nor does it directly cause 
anj'^ diseased conditions ; and therefore its in- 



fiuence on the death rate is difficult to prove. 
The best method for studying the effects of 
confined air upon the health of workers is to 
study the. comparative morbidity rates of 
workers in different occupations who habitu- 
ally breathe stale air in the course of their 
several employments. 

"In an effort to determine the effects of 
confined air upon workers it would be valu- 
able to have a comparative table of the prev- 
alence of anemia, bronchitis, and digestive 
diseases among workers in various indoor oc- 
cupations. Unfortunately, such data are un- 
available in this country. The only way by 
which the facts may be gathered is by a 
physical examination of a large number of 
workers in different trades. It has, there- 
fore, occurred to me that it may be of value 
to present some results of a physical exami- 
nation of workers in two different industries, 
which it was my privilege to conduct during 
the last year. 

"Dust was found in bakeries as well as in 
tailor shops. With the present methods of 
baking, however, the effect of the floor dust 
is unimportant as very little is allowed to 
escape. The vegetable and animal dust found 
in cloak shops was not sufficient in quantity 
to cause serious injuries. In the bakeries the 
temperatures near the ovens were rather high, 
but this affected only a comparatively small 
number of workers. The amount of CO: in 
bakeries and cloak shops does not differ very 
much. According to Dr. C. T. Graham- 
Rogers, who has made examinations in the 
shops of both industries, the amount of CO- 



RESULTS OF THE PHYSICAL EXAMINATION OF 1,413 
SOME OF THE BEST TAILOR SHOPS 



Total examined 

Free from disease 

Had the following diseases : 

Anemia 

Asthma 

Bronchitis : 

Acute 

Chronic 

Laryngitis 

Pleursy 

Tuberculosis : 

Positive 

Suspected 

Diseases of the digestive system. 
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in the air ranges from 6 to 25 per 10,000 vol- 
umes, and does not differ very much in the 
two industries. 

"The sanitary conditions of the cloak shops 
in which workers have been examined were 
exceptional!}' good, as these belonged to cer- 
tificated shops in the industry. All the cloak 
shops examined were ventilated, however, by 
means of ordinary windows and, although not 
overcrowded, the ventilation of all the rooms 
was defective because the windows were 
closed and no special provision was made for 
introducing fresh air. The bakeries examined 
were all underground with no provision for 
ventilation except through small windows or 
gratings, but owing to the heated ovens the 
change of air was probably not less than in 
the tailor shops. 

"The standard mentioned by Hoffman of 
the incidence of 15.5 diseases to ten persons, 
being the German rate, can be compared to 
the 950 diseases for the 613 tailors examined, 
which makes a ratio of 15.5 to 10. 

"The large number of bakers suffering from 
bronchitis, in comparison with the number 
of tailors sufifering from that disease, seems 
to indicate the better sanitary conditions of 
the tailor shops, which, as has been noted 
above, belong to those that have received 
sanitary certificates from the Joint Board of 
Sanitary Control. On the other hand, the 
comparatively large number of digestive dis- 
eases among tailors may perhaps be due to 
their stooping posture and to their lesser 
muscular activity as compared with bakers, 
who are always on their feet and who change 
the character of their work a number of times 
during the day, while tailors sit at a machine 
for nine hours a day with only a single inter- 
val of relaxation. 

"It seems to me that the comparatively 
high percentage of anemia, bronchitis, and di- 
gestive diseases noted among both the bakers 
and the tailors is at least suggestive of the 
detective ventilation of the shops in these in- 
dustries, and that the confined air which bak- 
ers and tailors are compelled to breath hab- 
itually has a stronger etiological relation to 
these diseases." 



DISCUSSION. 

Dr. Lee K. Frankel: The discussion here 
has centered largely around what might be 
done in the direction of preventing disease 
through efficient legislation and by the em- 
ployer of labor, but nothing has been said 
about what can be done by the workman to- 
ward safeguarding his own healfth. I want 
to mention what has been done in the city of 
Vienna, where there is a federation of sick 
clubs, under the Austrian government, which 
records every disease that occurs among its 
members, and these clubs practically comprise 
every workman earning a certain income. 



Every member realizes that it is for his dis- 
tinct advantage to report the conditions that 
exist in the factory where he works, par- 
ticularly with reference to accidents. The re- 
sult is that in the central bureau there is a 
careful record of every industrial establish- 
ment in the city of Vienna reported under 
the very best form of factory inspection 
known, namely by the employee himself, and 
by moral suasion without the necessity of 
legislation. These clubs have gone to the 
employer who has not introduced proper safe- 
guards against accidents, or who has not put 
his mill or factory in good sanitary order, 
and have shown him that his establishment 
is beloW the standard, or proved to him that 
more accidents occur in his establishment 
than in those of his competitors. By this 
method they have been able to raise the stand- 
ard exceedingly. Lacking compulsory in- 
dustrial insurance it seems to me that, if this 
problem were taken up by our labor organi- 
zations, they could institute a system similar 
to that in vogue in Vienna and bring home 
to their employers the need for putting their 
factories in proper condition. 

Mrs. Irene Osgood Andrews : I want to 
say a word as to the relative value of pro- 
tection from bad ventilation and protection 
from disease. Ventilation is a much bigger 
problem and covers a larger number of per- 
sons, and we should be delighted to know 
what to do about it. We knew, after some 
study, what was an eflfective remedy for phos- 
phorus poisoning; we knew after a while 
about compressed-air illness, about lead pois- 
oning, and sotnething about blindness from 
wood-alcohol ; but we don't know what to 
do about ventilation. Illinois passed in 1909 
perhaps the most effective law, yet I am told 
that it is only indifferently enforced. The oc- 
cupational disease law passed last year has 
met with greater success. Massachusetts has 
had medical inspection factories for six years, 
but Massachusetts has no standard for venti- 
lation. New York h -, had medical inspection 
for four years, but has no standard for ventila- 
tion. Those of you who are familiar with New 
York conditions know that for three years we 
have been having conferences on ventilation. 
Last year a bill was proposed and this year 
t!j€f experts disagreed entirely and the bill 
was cast out. Anyone who can give us in- 
formation on how to handle effectively and 
cnforcibly this subject of ventilation awaits 
a place in the hall of fame. We hoped that 
nught be one outcome of the meeting here. 

Dr. C. T. Graham-Rogers: It is true that 
experts on ventilation, instead of agreeing, 
have disagreed, and that the whole subject is 
in rather a chaotic state, probably because 
there has not been strong enough co-operation 
on the part of engineers, physiologists, medi- 
cal men, and factory workers to get results. 
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There are so many factors entering into the 
question that I doubt if six months or a year 
will give us much of a clue to its solution. 
It will take several years of intensive inves- 
tigation. But we cannot have any standard 
ventilation for all industries ; each industry 
stands b}^ itself and in each intensive research 
must be pursued. We shall get results, not 
now, but in the future. 

Professor C.-E. A. Winslow : I face the 
logical conclusion : If the only problem is 
overheating we can do without ventilation. 
But aside from the heat question, we have to 
change the air in order to remove the odors, 
the dust, and the fumes. Whether they hurt 
or not they have to be removed. And we 
have to have tempered air. In a hospital 
you can do what you want with patients, but 
in a factory you cannot have the people mak- 
ing complaints, so the windows have to be 
shut, and I doubt if it would conduce to the 
efficiency of the industrial worker to do other- 
wise. 



Ventilation for Telephone Booths. 

There are fourteen telephone booths at the 
South Station, Boston, Mass., that are venti- 
lated by Sturtevant ready-to-run electric blow- 
ers. As these booths are used constantly, this 
mechanical ventilation is in operation whether 
the door of the booth is open or closed. The 
superior quality of the air in these booths is 
very noticeable to the person occupying them. 
The booths are arranged in two groups of 
seven each, each group being ventilated by 
one Sturtevant "D" size ready-to-run venti- 
lating set. This is placed upon the top of the 
end booth and blows directly into a fibre pipe 
which runs over the top of the booths, as can 
be seen in the illustration. From this pipe 
there are discharge pipes, delivering the air 



to the booths through deflectors especially 
designed to prevent the blowing of air directly 
upon the head of the occupant of the booth. 

An exit for the air from the booths is pro- 
vided in the doors. A brass ventilator is 
placed in the bottom of the inside door and 
in the top of the outside door, so that the air 
leaving the booths at the bottom, enters the 
dead air spaces between the doors and is 
finally discharged at the top. In this way, 
the transmission of sound is prevented. The 
fan and motor operate quite noiselessly. 

The fan operates at 850 R.P.M. and delivers 
450 cu. ft. of air per minute, or 64 cu. ft. to 
each booth, changing the air in the booth 
about every minute. The system is patented 
and was built and installed by the B. F. Stur- 
tevant Co., Hyde Park, Mass. 



Visit to Testing Laboratories. 

As the result of a call made upon Prof. 
Breckenridge, of the Sheffield Scientific School 
by James A. Donnelly, who is chairman of 
the committee on tests for the American So- 
ciety of Heating and Ventilating Engineers, 
an invitation has been extended by Prof. 
Breckenridge to have the committee on tests, 
as well as members of the New York and 
Massachusetts Chapters of the society visit 
the Mason Laboratory of the Sheffield Scien- 
tific School at New Haven, Conn., December 
13. There the methods of testing heating ap- 
paratus employed by the laboratory will be 
explained by Prof. Breckenridge and sugges- 
tions solicited for making future tests. 

An invitation has also been extended by the 
H. B. Smith Co., of Westfield, Mass., to have 
the party visit its plant at Westfield, Mass., 
and inspect the company's methods of testing 
boilers and radiators. 




TELEPHONE BOOTHS AT SOUTH STATION, BOSTON, EQUIPPED WITH VENTILATING 

APPARATUS. 
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IN MORE than one quarter is heard the 
remark that the future will not see as 
many installations of mechanical ventila- 
tion systems as in the past. This proph- 
ecy is based on the present discussion 
among physiologists, as well as heating 
engineers, as to the qualities of fresh air 
and the present methods of obtaining 
same in closed quarters. Such a fear is 
bound to arise when doubts are success- 
fully cast upon any w^ell-established prac- 
tice. Yet we venture to say that the pro- 
fession, as well as the trade, will adjust 
itself to the new conditions with increas- 
ing prestige and profit. Indeed, it begins 
to look as if the present and proposed 
regulations for the ventilation of public 
and semi-public buildings will open up 
fields where hitherto the ventilating en- 
gineer has been quite unknown. Thus, 
while the use of elaborate ventilation 
systems may very likely decrease in cer- 
tain types of buildings, such as ho.spitals 
and, possibly, school l)uildings, their 



compulsory installation in a large class of 
buildings under the control of State and 
city inspection bureaus will be sufficient 
to engage the attention of the trade for 
many years to come. In other words, 
the principal difference in the future will 
be in the character of the installation. 
And it must be remembered that much 
of the same agitation over present prac- 
tices is responsible for the greatly-wid- 
ened field for business that must come 
with the passage of the pending legisla- 
tion on this subject. 

It is a most significant thing that three 
of the largest States in the country, Il- 
linois, Ohio and New York, are now con- 
sidering what really amount to compul- 
sory ventilation laws, which, if passed, 
will require mechanical ventilation equip- 
ment in practically every class of build- 
ing where people are gathered in appre- 
ciable numbers. It goes without saying- 
that much of this work will call for new 
methods. Nevertheless, in most cases it 
will require the services of experts and 
the wise and successful engineer will be 
the one who keeps in touch with these 
requirements and, rather than decry the 
efforts of the physicists, adds their qual- 
ifications to his own. The information 
contained in Prof. Baskerville's paper, in 
this issue, is a striking illustration of this 
point. 



TiiK i'Rui'()s.\L for a national ventila- 
tion commission is a logical se- 
quence to the "fresh air" movement and 
the idea will be welcomed by all who 
have the interests of the profession at 
heart. The possibilities in the formation 
of such a commission are very inspir- 
ing, especially if it were backed up with 
the necessary funds for conducting tests 
and making other desired investigations. 
The likelihood of such support is inti- 
mated in the announcement of the plan. 
Further details will be awaited with the 
greatest interest. 
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THE COf^SULTIJWG EJWGIJWEE7K. 

" The Consulting Engineer " is prepared to reply, in this department, to any ques- 
tions which our readers may ask regarding problems connected with the design 
and installation of mechanical equipments of buildings. 



5 — Location of Air Inlets and Outlets. 

Question— What are the proper positions 
for inlets and outlets for air supply and vents 
for classrooms and auditoriums? 

Answer — There is considerable difference 
of opinion on this question. It all depends 
on the density or weight of air, which varies 
inversely as its temperature, whether fresh or 
foul. When heating alone is desired, the en- 
tering air must be warmer and lighter than 
the air of the room and the outlets should be 
at the bottom. When the occupants exhale 
air and bodily heat is radiated, the foul air 
of any room containing a large number of 
people per cubic contents is lighter than the 
incoming air, and the outlets should be at the 
ceiling. For a perfect system, both top and 
bottom ventilation should be provided. 

A register at the top of the room should 
automatically close when the room is below 
the temperature of the incoming air and open 
when conditions are reversed. The register 
maj' be operated in conjunction with auto- 
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matic heat control on direct surface in the 
room or on the auxiliary stack. 

In school work, the size of the ordinary 
classroom and the frequent air change re- 
quired prevents any wide difference in tem- 
perature in the room, and the top register is 
generally dispensed with. The best practice 
is to heat the room by direct radiation, inde- 
pendent of the air supph'. 

In large auditoriums, with high ceilings, the 
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FIG. 1 — POSITION SHOWING ROOM 
HEATING UP. 



FIG. 2 — POSITION OF DAMPERS AND 
STACK WHEN ROOM IS FULL 
OF PEOPLE. 

top ventilation is absolutely necessary. The 
bodily heat is sufficient to raise the tempera- 
ture in conjunction with that of the incoming- 
air and the fresh air falls to the floor or lower 
level without cau-^ing drafts. The foul air. 
being lighter, is then taken through a large 
\entilator in the ceiling. This condition is. 
reversed when the building is cold and heat 
is required, with no audience present. 

As to the position of the inlets and outlets 
with regard to the sides of the room, it makes 
little difference if the velocities are low, ex- 
cept that flues should not be placed in outside 
walls. The level and differences in tempera- 
ture are the all-important points. 
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6 — Cause of Failure of Fan System to Heat 
School. 

Question — An illustration was used recently 
of a large school building that would not heat 
in weather 10° above zero without the addition 
of the direct radiation, even with the entering 
air at 186°F. and the air leaving the indirect 
stacks at 230°. It is stated that after operat- 
ing the fan system in conjunction with the 
direct radiation, the school was both heated 
and ventilated satisfactorily. Can you tell 
why these high temperatures were necessary, 
and why it was not possible to heat the build- 
ing during sessions without the direct radia- 
tion? 

Answer — This might lead a layman to sup- 
pose that this condition applied universally, 
which is not the case. T'he requirement that 
the entering temperature of the air be 186° F. 
showed that the ventilating system was entirely 
inadequate for heating or ventilation, and it 
is impossible to see how it could give satis- 
faction. It is customary, in all well-designed 
school plants, to supply sufficient air so that, 
with a rise of 5° or 10° in the temperature 
of the incoming air, the thermostats will 
automatically shut off all direct radiation dur- 
ing sessions. A few figures will show that the 
air supply in this particular school was inade- 
quate or that the air was curtailed sufficiently 
to destroy its use for ventilation in order to 
obtain the high temperatures stated of 230° 
in the ducts and 186° entering the room. 

This condition might be aggravated by the 
improper positions of the inlets and outlets, 
the excessive high temperatures preventing the 
air from diffusing and giving up its heat. The 
statement that the air was 230° leaving the 
stacks shows that the air supply was curtailed 
or did not exist, as there would not be boiler 
power enough in the ordinary school to fur- 
nish the steam. 

The writer has a school in mind requiring 
60,000 cu. ft. of air per minute and boiler 
power to raise it from zero to 90°, which is 
sufficient to heat the school without the direct 
radiation in the coldest weather. 
60,000 X 60 mi n. 5891.4 

X 90° = = 173.3 B. H. P 

55,000 cu ft. air 34 

55,000 cu. ft. of air raised one degree re- 
quires the latent heat in 1 lb. of steam at at- 
mosphere, approximately. If this air were 
raised to 230°, it would require 230-^90, or 
2.55 times the boiler power, or 433 H.P., which 
would be about twice what would be installed 
in the largest school. 

We will assume a class-room' 30 ft. x 25 ft. 
X 12 ft. high, capable of seating 50 pupils and 
containing 120 sq. ft. of direct radiation under 
thermostatic control, in addition to the fresh 
air supply. The normal air supply in a well- 
designed plant for this room would be 1,500 



cu. ft. of air per minute, or 30 cu. ft. per 
pupil. 55 cu. ft. of air requires 1 B.T.U. to 
raise it 1°, and we will assume 250 B.T.U. per 
hour per square foot as the capacity of the 
direct radiation. 

The room contains 9,000 cu. ft. of space 
and 1,500 cu. ft. will give an air change once 
in 6 min. or 10 times per hour. 

1,500 X 60 min. 

— = 1,636 B.T.U. per hour for 

55 cu. ft. 

each degree the air is raised above the tem- 
perature of the room, or 70°. 120 sq. ft. direct 
radiation x 250 B.T.U. = 30,000 B.T.U. per 
hour, which is the capacity of the direct radia- 
tion. 30,000 -H 1,636= 18.3° for the incoming 
air, or 89° will heat the room in extreme 
weather without the direct radidation, with a 
proper distribution. This does not take into 
account about 240 B.T.U. per hour thrown off 
by each pupil in animal heat. 

If the incoming air was 186°, the air supply 
required would be 186° — 70°, or 116° above 
the temperature of the room and 18.3^ 116 X 
30 cu. ft. = 15.8% of 30 or about 5 cu. ft. per 
pupil as the air supplied in the example cited. 
This could hardly be called ventilation. 

The above discussion shows that this school 
could hardly have been satisfactory from any 
standpoint and was certainly not a proper ex- 
ample to illustrate how to properly heat and 
ventilate a school, even after the author's rec- 
ommendations were adopted. 



7 — Water Heaters for Vacuum Heating 
Systems 

Question : Can you tell me how to design 
water heaters for vacuum heating systems? 

(a) Ratio of the heater and vacuum pump. 

(b) Ratio of heater and total surface of all 
radiators used, direct heating. 

Answer : Again the above ratios have noth- 
ing to do with one another. If a heater is de- 
signed for domestic water service to operate 
on very low pressure steam, it is simply a 
question of the rate of transmission of heat 
for the heater between the temperature of 
steam used and water required in gallons per 
hour. This will be about 240 B.T.U. per 
square foot per hour, but the velocity of water 
will depend a good deal on the arrangement 
of the surface, whether brass or iron. It is 
'policy to consult some of the feed-water 
heater manufacturers in a case of this kind 
and find out what each can do with his par- 
ticular type of heater. 

T'he same is true of question (b). The ra- 
diation has nothing to do with the transmis- 
sion or size of heater directly. The load in 
B.T.U. is dependent on the amount of heat- 
ing surface and its temperature. The surface 
in the heater depends on the temperature of 
the steam and transmission, which varies if 
on forced circulation, with the pumpage and 
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with the drop in temperature on the job. The 
question cannot be answered generally, as 
each individual case has to be considered by 
itself. 



Health and Ventilation. 

a discussion of the views expressed by 

Leonard Hill, M. B., F. R. S. before the 

physiological section of the british 

association.* 

The principal points made by Leonard Hill, 
M. B., F. R. S., in his address before the 
Physiological Section of the British Associa- 
tion were discussed in The New York Times 
of November 3, 1912, by William J. Baldwin, 
Jr., of New York, the same issue containing 
Dr. Hill's reply, in which he reiterated his 
views on the subject of impure air. 

Referring to Dr. Hill's experiments, in which 
he kept seven or eight students confined in 
an air-tight chamber for half an hour without 
unpleasant results so long as the air was kept 
in motion, Mr. Baldwin states: 

"It does not appear conclusive that because 
the students did not experience headaches or 
become unconscious within the half hour, the 
impure air of the enclosure was not unhealthy. 
If the occupants had remained confined a very 
little longer without a supply of fresh air, 
every one of them would have died as surely 
as those unfortunates did in the Black Hole 
of Calcutta, and other similar world-wide dis- 
asters of its kind. If one had survived, he 
might have suffered like the few survivors of 
that dreadful catastrophe— half-living bodies 
filled with infected blood, which showed in 
such horrible outward forms. 

"Whether those blood impurities were due 
to infection from breathing the vitiated air 
filled with organic impurities thrown off by 
the mass of humanity, or whether it was the 
impurities in the individual which could not be 
thrown off, due to the condition of the air, is 
problematical, but the results were neverthe- 
less apparent and absolutely due to the con- 
finement in an impure atmosphere. When 
children in a poorly ventilated school, or adults 
in an ill-ventilated factory, breathe the same 
air which has been inhaled and exhaled by 
€very one else in the same room, they are 
doing exactly what those unfortunates did 
during that dreadful calamity, but in a some- 
what less degree. 

"Until something more conclusive is shown 
we must adhere to what we have found by 
practical experience to be the effects of living 
in an impure atmosphere, and by an impure 
atmosphere we mean an atmosphere where the 
air is being inhaled and exhaled by many 
people in a room or other inclosure, and 
where, in addition to the decreased percentage 
of oxygen and increased percentage of carbon 



♦Published in The Heating and Ventilating Mag- 
azine for November, 1912. 



dioxide, will always be found organic matter 
in large quantities, together with aqueous va- 
por thrown off by the body, and dust and dirt 
in abundance, and a large percentag'e of 
bacteria which is always found in such con- 
taminated atmosphere. This, together with 
the ever-present possibility of the spread of 
epidemic, makes ventilation absolutely neces- 
sary in all buildings where people congregate 
in large numbers. Therefore, we must assume 
that impure air is unhealthy at all times." 

Dr. Hill's Reply. 

In his reply. Dr. Hill maintains that the 
dangers of ill-ventilated places arise from two 
causes : 

(1) Infection by pathogenic bacteria, the 
mass influence of which is enormously in- 
creased in confined, crowded places; 

(2) Temperature, relative moisture, uni- 
formity, and stillness, qualities of the air which 
profoundly influence the metabolism and 
health, and the immunity of the body, that is, 
the power to resist the invasion of pathogenic 
bacteria. 

"I also maintain," he adds, "that the chem- 
ical purity of the air in ill-ventilated rooms, 
so far as regards deficiency of oxygen and 
excess of carbonic acid gas and the chemical 
organic poison supposed to be exhaled by hu- 
man beings is of no importance; that atten- 
tion has been wrongly directed to this instead 
of to the excessive temperature, relative mois- 
ture and stagnation of the air. 

"Excess of carbon dioxide, that is, 1% in 
the atmosphere, cannot enter the body, because 
the respiration is automatically regulated so 
as to keep the concentration of carbon dioxide 
in the lungs constant. The only effect of 
breathing in atmosphere containing this is 
slightly to increase the depth of the breathing, 
just as the breathing is deepened by the pro- 
duction of more carbon dioxide during exer- 
cise. 

BLACK HOLE VICTIMS DIED FROM HEAT STROKE 

"The victoms of the Black Hole of Calcutta 
have died, not from suffocation, but from 
heat stroke. Men so crowded together in a 
confined space cannot keep their body tem- 
perature from rising, and the heart becomes 
exhausted by the febrile condition which en- 
sues. If they survive the immediate effects 
they are exhausted, perhaps infected with 
pathogenic bacteria, and may subsequently die. 
In modern cities the air is confined by sky- 
scrapers, and men live and work in dark wind- 
less places. The chemical purity of the air 
therein may be good, but the darkness and 
windless nature of the air depresses the nerv- 
ous system, and is the cause of unhappiness 
and ill-health." 

In conclusion, Dr. Hill says : "To prevent 
the overheating of the body and discomfort of 
crowded rooms, the whole treatment of such 
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rooms must be remodeled. The ventilating 
engineer will gain his end and the gratitude of 
the public, not by the impulsion of warm air 
so as to attain high chemical purity, but by 
keeping the room pleasantly cool and the air 
in gentle motion between the bodies of the 
people." 




Health and Ventilation 

Editor Heating and Ventilating Magazine: 
Mr. Leonard Hill's contribution to this sub- 
ject, as presented in the November issue of 
your journal, is of general interest and, for 
the most part, may be accepted as sound; but 
in several particulars the conclusions formu- 
lated do not appear to be sound. I view this 
matter from the point of view of one who has 
spent thirty summers at an altitude of about 
1,200 ft. above sea level and the balance of the 
year at or near sea level. I have also made 
some observations relating to combustion pro- 
cesses that are not in harmony with Mr. Hill's 
contentions. 

The idea that high level air that is known 
to be of sanitary excellence may be so with- 
out reference to percentages of oxygen pres- 
ent is not sound. It is the pure air of high 
altitudes that induces health. Other things 
being equal, the lower the altitude at which 
air is breathed, with its increase of pressn 
over that of the upper level, the greater is the 
vitality and strength of the individual breatlicr. 
The loss of strength due to removals from 
low levels to high levels is not quickly over- 
come. In my own case, I have to rest for 
weeks vv'hen I remove to my summer home, 
while I gain strength within an hour after I 
return to sea level. 

Again, the process of combustion is highly 
dependent on the pressure, both in the gen- 
eration of heat and in increasing the physio- 
logical actions in tissue changes. There does 
not seem to be any good reason to conclude 
that there is any physical difference in this 
connection between combustion processes in a 
steam generator furnace and in the human 
body. Good combustion in the furnace re- 
quires a good quality of air that is substan- 
tially free from CO2. This incombustible gas 
is a sedative poison and its actions are diffi- 
cult to observe on that account, just in the 
same way that the narcotic actions, of tobacco 
are difficult to trace. 

The whole race of man indulges in a habit 
that is distinctly devitalizing and weakening 
to every activity and it is the same way with 
air that has an undue percentage of CO2. It is 



devitalizing and uses up energy wastefuUy in 
increased respiratory effort to counteract its 
presence. 

The experiments cited were of little value. 
Xercosis of whatever type hides discomfort, 
while its devitalizing influence is not imme- 
diately noticeable to any marked extent. The 
sum total of such influence is carried over a 
long time and its clearly observable results 
are mostly distant, affecting the general health 
of the individual and his posterity. The in- 
vidious character of devitalizing influences 
should be better understood as a factor in 
their study. But, then, man is really very 
ignorant of such matters. His general health 
and capacity for happiness and work depend 
largely in breathing pure air, free from every 
contaminant that induces discomfort and also 
everything that devitalizes. The human body 
is always more or less charged with deadly 
poisons and is constantly making effort to rid 
itself of such matters. CO2 must be classed 
among them. 

The diffusive force of gases is helpful in 
preventing immediate asphyxiation from CO- 
in badly-ventilated apartments, but the force 
of gravity and mechanical draft are immensely 
helpful in diluting undue percentages of CO^ 
in respired air. 

It seems to me that Mr. Hill's contentions, 
which have been given wide publicity, should 
not be allowed to pass without criticism. Mr. 
Hill has not gone far enough in this matter 
to see the remote damage that is due to the 
breathing of air overcharged with CO2. If 
he should compare the results on consumption 
patients of the two qualities of air he would 
very soon see the vitalizing differences of 
highly oxygenated air and of once-breathed 
air, having an unusual amount of CO2. The 
effects of varying pressures are also to be 
readily noted in treating diseased conditions. 
J. M. W. Kitchen, M. D. 
East Orange, N. J., November, 1912. 



Report on Open-Air Schools in 
Brookline, Mass. 

A noteworthy gain in the height and 
weight of children attending school in "fresli 
air'' rooms over those of the same grade in 
the ordinary closed room is shown in the 
repprt of H. Lincoln Chase, M. D., chief medi- 
cal inspector of schools in the town of Brook- 
line, which has just been filed with Dr. Wal- 
ter Channing, chairman of the committee on 
hygiene of the Brookline school committee. 

This report shows that the average gain of 
children of the second grade in the "fresh 
air" room was 3.18 lbs. during the school year 
as compared with 2.69 lbs. in the closed room, 
and 1.68 in. in height as compared with 
0.95 in. 

In September, 1911, an experiment was- 
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started under the direction of the medical in- 
spector to determine by actual facts whether 
the use of the "fresh-air" room would show 
any superiority over the ordinary pipe. For 
this purpose a "fresh-air" room was estab- 
lished in the Parsons School, to which room 
all the cliildren of its second grade were as- 
signed. The plan of the experiment is out- 
lined by Dr. Chase, as follows : 

To this room (in the Parsons School) as 
much fresh air was admitted by open windows 
and doors as was permitted by a room tem- 
perature that was seldom allowed to fall be- 
low 55° F. The children were protected 
against cold by khaki sleeping bags, and they 
replaced their street shoes with suitable slip- 
pers, thus keeping the bags free from dust. 
At one recess a glass of pure rich milk was 
given each child. 

In the neighboring Winthrop School the 
children of the same grade, the second, had 
the ordinary room temperature or about 65^ 
to 68° and no milk was given them. For pur- 
poses of comparison, the weight of each child 
in the two sets was taken by the writer each 
month, October to June, inclusive, eight 
months in all, and the height of each child 
was taken at the beginning and at the end of 
this period. The weight and height were 
taken without shoes or sweaters. A monthly 
record of attendance was also kept in both 
rooms. Owing to the careful oversight of the 
teacher in the "fresh-air" room, no discom- 
fort was experienced by the children, and not 
a single complaint was received from any 
parent. 

In summing up the results obtained during 
the eight months, Dr. Chase presented the 
following tables : 

Parsons School ("Fresh- Air" Room), Oct. 
2, 1911 — Average weight, 45.97 lbs.; average 

height, 46.13 in. June 6, 1912 Average 

weight, 49.15 lbs.; average height, 47.81 in.; 
average attendance, 96.7% ; average gain in 
weight, 3.18 lbs. ; average gain in height, 
1.68 in. 

Winthrop School (Ordinary Roorh), Oct. .5. 
1911 — Average weight, 46.21 lbs.; average 
height, 45.98 in. June 5, 1912 — Average 
weight, 48.90 lbs. ; average height, 46.93 in. ; 
average attendance, 94.9% ; average gain in 
weight, 2.69 lbs. ; average gain in height, 
0.95 in. 

In summing up his report. Dr. Chase ex- 
pressed his opinion as follows : 

What is most important in this matter of 
open-air rooms is a general recognition of 
the urgent need of more fresh air for children 
while gathered together in a room. All rooms 
should be "fresh-air" rooms. All children 
need to breathe pure, cool, normally moist, 
moving air. It is not important whether they 
breathe such air because they are debilit.'J-'^ed or 



because they are well. They all need it in 
either case. 

Even if we were to confine our attention to 
the anxmic, debilitated and other delicate 
children, it would still be necessary that all 
the schoolrooms should have fresh air, be- 
cause these delicate children are not found in 
groups of twenty to thirty each in a single 
building in a single grade, but are scattered 
through the grades and through all the 
schools, sometimes one, two or more in a 
room. It would cost the town of Brookline 
a pretty large sum of money to look after the 
anaemic children in separate rooms, whereas 
the same thing can be done at comparatively 
little expense by opening the windows and 
doors in every room in every school. We 
should, it is true, incidentally improve the 
health of the children already well, but thar 
is a result which we would not deplore. The 
essential thing as to breathing in a school- 
room is the admission of air that is at all 
times pure, cool, in motion, and of normal 
moisture. These essentials are secured in the 
type of "fresh-air" school room that we have 
just had experience with. 



Proposed Amendments to the New York 
State Labor Law. 

Details of the proposed amendments to the 
New York State labor law, providing for the 
creation of an advisory board whose duties 
are to include the fixing of standards of ven- 
tilation for different industries, and also pro- 
viding for a division of industrial hj^giene 
and a section of medical inspection therein, 
have been published by the New York Sta'.e 
Factory Commission. In both cases, it is 
proposed to have a ventilating engineer in- 
cluded in the new divisions. 

The proposed amendment relating to the 
creation of an advisory board says that it 
shall be composed of "seven persons appointed 
by the Governor, by and with the advice and 
consent of the Senate, one of whom, desig- 
nated by the Governor, shall during his term 
of office be the chairman of the board of 
which he is a member." 

After the board has become established pro- 
vision is made for five-year terms of the ap- 
pointees. Appointments are to be made so 
that "there shall always be as members there- 
of a physician, a civil or mechanical engineer 
(ventilating engineer), an attorney and coun- 
selor-at-law, a representative of employers 
and a representative of employees. At least 
one member of the board shall be a woman." 

According to the proposed bill, the advisory 
board is to have the power "to make rules 
and regulations and to fix standards, and 
from time to time to modify same, in order 
that the provisions of this chapter may he 
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made effective and that their purpose and 
intent, which is the protection of the health 
and safety of the employees in factories, may 
be fully and properly carried out." 

The above-mentioned clause is designated 
to permit the fixing of standards of ventila- 
tion as well as other standards. The bill 
continues : 

"Such rules, regulations and standards may 
be adopted to prescribe the specific means, 
methods or practices to carry out the pur- 
pose and intent of any provision of this chap- 
ter to specific conditions, and to fix and make 
definite any time, period, space, distance, 
height, quantity or quality prescribed indefin- 
itely in any provision of this chapter," etc. 

The bill providing for the creation of a 
division of industrial hygiene, together with 
a section of medical inspection, to be at- 
tached to the department of labor, states 
that such division shall be composed of five 
factory inspectors. These five inspectors are 
lo be a physician, a chemist, a mechanical 
engineer, a fire-prevention expert, and a ven- 
tilating engineer. This division is to make 
special inspections of factories and manufac- 
turing establishments throughout the State, 
to conduct special investigations of industrial 
processes and conditions, and to submit *o 
the advisory board proposed rules and regu- 
lations and standards to be adopted. 

One member of this division (a physician), 
together with an additional inspector (also 
a physician), is to constitute the section of 
medical inspection of factories throughout 
the State. In order to carry these provisions 
into effect, the bill provides for branch offices 
of the commissioner of labor in New York 
and Buffalo, together with sub-offices in 
Rochester, Syracuse, Utica and possibly 
other cities. The number of deputy labor 
commissioners is increased from two to four, 
to have jurisdiction in two inspection districts. 



Arrangement of Direct-Indirect Radiators. 

Comments on the method of installing di- 
rect-indirect radiators as described in the pa- 
per on the "Ventilation of a Dispensary 
Building" (published in The Heating and 
Ventii.ating Magazine for September, 1912), 
together with observations on the use of direct- 
indirect radiators, were brought out at the 
summer meeting of the heating engineers' so- 
ciety. S. R. Lewis discussed the subject as 
follows : 

"I am much interested in the claim that this 
•direct-indirect scheme ventilates .satisfactorily 
in this building, because I have seen a great 
many installations of that kind, but never, up 
to this time, have I found anyone, unless 
strongly prejudiced, admit or claim that the 
•direct-indirect radiator could be depended 



upon, with varying conditions, to deliver 
proper ventilation. 

"My experience has been that when the 
wind blows strongly on the windward side, the 
warm air tends to leave the room or building, 
due to the partial vacuum created. It has 
never proven satisfactory in schoolhouse work 




CoM A'lr Inlet 



AIR CURRENTS IN COLD AIR BOX 

WHEN RUN TOO CLOSE TO 

FURNACE. 

on that account. In ordinary ventilating sys- 
tems we blow the air admitted for ventila- 
tion through several sections of a heater and 
are able to control the temperature either by 
by-passing the air around the heater or by cut- 
ting off some of the sections of the heater. 

"V/ith the direct-indirect method, we have 
to go around to the various cold air inlets and 
open or close each one, for there is no means 
of changing the amount of radiation in pro- 
portion to the air volume or temperature and 
no adequate means of regulating the volume of 
air admitted for ventilation purposes. 

"Another point: those of us who have in- 
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Cold Air 



AIR CURRENTS IN INLET TO DIRECT- 
INDIRECT RADIATOR WHEN RUN 
y TOO NEAR RADIATOR. 

Stalled warm air furnaces have recognized the 
fact that when the cold air duct is brought 
along the ceiling and then dropped to the floor, 
so as to permit it to go beneath the furnace, 
we have trouble where the flue drops close to 
the furnace, due to the radiant heat from the 
furnace warming the drop flue, thus setting up 
an updraft which opposes the down draft of 
the incoming cold air. In the arrangement of 
the direct-indirect radiator, the illustration 
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indicates that the fresh air is taken in near the 
top of the radiator and is dropped down a gal- 
vanized iron pipe almost touching the radiator, 
to the floor, where it turns and rises through 
the radiator. In my judgment, this fresh air 
will not fall down the flue, because the flue is 
warmed by the radiator and the current of air 
will tend to go the other way." 




Nominations of Officers for 1913. 

The nominating committee of the society, 
consisting of H. W. Whitten, chairman; 
Charles F. Newport, Chicago; F. R. Still, De- 
troit; Joseph Graham, New York; and George 
Mehring, Chicago, has nominated the follow- 
ing as officers of the society for 1913 : 
For President 
John F. Hale, Camden, N. J. 

For Vice-Presidents 
Edmund F. Capron, Chicago. 
Albert B. Franklin, Boston. 

For Treasurer 
James A. Donnelly, New York. 
For Board of Governors 
Frank T. Chapman, New York. 
Ralph A. Collamore, Detroit, Mich. 
Dwight D. Kimball, New York. 
William W. Macon, New York. 
James M. Stannard, Chicago, 111. 
Theodore Weinshank, Indianapolis, Ind. 



Illinois Chapter. 

Ventilation of small theatres came in for 
a lengthy discussion at the November meet- 
ing of the Illinois Chapter, which was held 
at Vogelsang's Restaurant, Chicago, Nov. 11. 
The committee in charge for the meeting was 
composed of E. L. Hogan, Cuthbert Schaefer 
and J. E. Truitt and the principal speakers 
were Dr. E. Vernon Hill, chief inspector of 
the Chicago Bureau of Ventilation, and 
Charles B. Ball, Chief Health Inspector of 
Chicago. 

In presenting the subject, Mr. Hogan stated 
that there were over 500 small theatres in 
Chicago, having 300 seats or less. Figuring 
that these theatres are filled three times a 
day, it could be seen that the subjects affected 
500,000 people in Chicago alone. 

Dr. Hill spoke of the difficulty of securino- 
proper ventilation of small theatres due to 
the fact that no consideration as to ventila- 
tion is taken by the owners in the construc- 
tion of such buildings and that their com- 
pliance with the law is on the basis of in- 
stalling the cheapest and simplest design that 



will bnng them within the limits prescribed. 
He stated that there were over 9,000 deaths 
m Chicago last year due to impure air and 
that the percentage of deatlis from this cause 
has risen steadily from 14 per cent, thirty 
years ago to 28 per cent, ten years ago. 

Regarding the enforcement of the ventila- 
tion provisions of the Chicago code. Dr. Hill 
stated that it is not possible to have the li- 
censes of theatres cancelled as a result of 
non-compliance with the law, but that it was 
necessary to bring civil suit against the 
owners. 

Plans of two theatres, with suggestions for 
their ventilation, were distributed by Mr. 
Truitt, which resulted in an interesting dis- 
cussion, in which the advantage of locating 
the air inlets beneath the seats was brou^^ht 
out. '^ 

John F. Hale, who was present as a guest, 
being now affiliated with the New York Chap- 
ter, made the interesting announcement that 
the society was promoting a plan for the in- 
auguration of a national commission on ven- 
tilation, the funds for which might be forth- 
coming from an important philanthropic or- 
ganization. 



New York Chapter. 

The proposed new Ohio Building Code, 
containing, among other things, provisions for 
the ventilation of public and other buildings, 
was up for discussion at the November meet- 
ing of the New York Chapter. President 
Frank G. McCann was in the chair. D. D. 
Kimball gave a synopsis of the proposed code^ 
showing how the provisions would work a 
hardship on the designing engineer on ac- 
count of the many stringent requirements, 
covering almost every feature of the design, 
including the sizes of air flues and registers! 
The code is intended to apply to theatres and 
assembly halls, churches, schools, asylums, 
hospitals and homes, hotels and tenement 
houses, club and lodge buildings and work- 
shops, factories and mercantile establishments. 
The different systems permitted are specified 
as standard ventilating stoves, gravity furnace 
systems, mechanical furnace systems, direct 
heating, gravity indirect steam or hot water, 
mechanical indirect steam or hot water, split 
steam or hot water and mechanical ventilation 
systems. 

The chapter will refer the proposed code 
to some of the society's Ohio members with a 
view of securing the desired modifications. 
The code was drawn up by Fred W. Elliott, 
consulting architect to the Ohio Building Code 
Commission. Columbus, O. 

The election of the following new members 
was announced: Members, F. J. Lennox and 

(Continued on page 42.) 



40 



' THE HEATING AND VENTILATING MAGAZINE 



THE WEATHEK. FOT<^ OCTO'BEIK,, 1912 



New 
York. 

Highest temperature, degrees F 79 

Date of highest temperature 7 

Lowest temperature, degrees F 40 

Date of lowest temperature 16 

Greatest dailj- range, degrees F 26 

Date of greatest daily range 7 

Least dail}^ range, degrees F 8 

Date of least daily range 11 

Mean temp, for month, degrees F 58.5 

Normal me'an temp, for month, degrees F.... 55.6 

Total rainfall, inches 4.32 

Total snowfall, inches 0. , 

Normal precipitation, this month, inchi-s 3.71 

Total wind movement, miles 11,512 

Average hourly wind velocity, miles 15.5 

Prevailing direction of wind N.W. 

Number of clear days 11 

Number of partly cloudy days. 10 

Number of cloudy days 10 

Number of days on which rain fell 7 

Number of days on which snow fell 

Snow on ground at end of month, inches 
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RECORD OF THE WEATHER IN NEW YORK FOR OCTOBER, 1912. 
(Hourl.v Observations of the Relative Humidity ai-e Plotted on this Chart.) 
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RECORD OF THE WEATHER IN CHICAGO FOR OCTOBER, 1912. 
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RECORD OF THE WEATHER IN ST. LOUIS FOR OCTOBER. 1912. 

Plotted from records especially compiled for "The Heating and Ventilating Magazine," by the United 

States Weather Fureau. 
Heavy lines indicate temperature in degrees F. 
Light lines indicate wind in miles per hour. 

Broken lines indicate relative humidity in percentage from readings taken at 8 a. m. and 8 p. m. 
S— <;lear, P C — partly cloudy, C — cloudy, R — rain, Sn— snow. 
Arrows fly with prevailing direction of wind. 
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American Society of Heating and Ventil- 
ating Engineers. 

{Continued from page 39.) 

R. C. Taggart ; associate members, A. A. Du 
Mond, C. F. Chase and W. G. W Turno. 

The matter of incorporating the chapter 
will come up for final action at the December 
meeting. 



Committee on Annual Meeting. 

The board of governors of the New York 
Chapter has -appointed the following commit- 
tee to assist the officers of the society in con- 
nection with the forthcoming annual meeting, 
January 21-23, 1913: Homer Addams, Chair- 
man ; Frank T. Chapman, Frank K. Chew, 
P. A. Hoffman, R. B. Hunt, C. E. Scott, R. 
C. Taggart, W. S. Timniis and A. S. Ar- 
magnac. 



Annual Meeting of Massachusetts Chapter 

The adjourned annual meeting of the Mas- 
sachusetts Chapter was held in Boston, No- 
vember 19. The following officers were 
elected: President, Frank Irving Cooper; vice- 
president, FI. W. Whitten; secretary, J. W. H. 
Myrick; treasurer, William T. Smallman; 
board of governors, Capt. Joseph A. Moore, 
D. S. Boyden and William G. Snow. William 
N. McKenna was elected to membership. 

The December meeting will be held at the 
Boston Press Club, December 10, dinner be- 
ing served at 5:30. The subject for discus- 
sion is "Separation of Heating and Ventilat- 
ing Contracts from the Geenral or Other 
Contracts." 



American Society of Mechanical Engineers. 

Ten sessions, with papers grouped to 
form symposiums upon various subjects, were 
included in the programme for the annual 
meeting of The American Society of Mechan- 
ical Engineers, held in New York, Decem- 
ber 3-6, 1912. Among the papers were the 
following: "Measurement of Air in Fan 
Work," by Charles H. Treat; "Dimensions 
of Boiler Chimneys for Crude Oil," by C. R. 
Weymouth, and "The Centrifugal Blower for 
High Pressures," by Thomas R. Weymouth. 

New officers were elected for the ensuing 
year as follows: President, W. F. M. Goss, 
Urbana, 111.; vice-presidents, James Hartness, 
Springfield, Vt., I. E. Moultrop, Boston, and 
H. G. Stott, New York; managers: W. B. 
Jackson, Chicago; H. M. Leland, Detroit, and 
Alfred Noble, New York; treasurer, Wm. H. 
Wiley, New York. 

Plans are going forward rapidly for the 
meeting of The American Society of Mech- 
anical Engineers with the Verein deutscher 
Ingenieure in Germany next June. The date 



of departure will be June 11 from New York. 
After attending the technical sessions of the 
German society in Leipzig, June 23 and 24, 
the party will leave for a tour of industrial 
Germany, visiting the principal cities. It is 
expected that the Krupp gun works will be 
thrown open to the visiting party. The final 
meeting will be held in Munich, July 7. 



Current Heating and Ventilating Literature 

Under this heading is published each 
month an index of the important articles on 
the subject of heating and ventilation that 
have appeared in the columns of our contem- 
poraries. Copies of any of the journals con- 
taining the articles mentioned may b: obtained 
from The Heating and Ventilating Maga- 
zine on receipt of the stated price. 

Central Heating Stations. 

Wilkes-Barre's District Heating System. 
Donald M. Belcher. Illustrates and describes 
the construction and reported cost of install- 
ing heat-insulated mains under ground. 2500 
w. Eng. Rec— Sept. 14, 1912. 20c. 

Combined Electric and Steam Heating 
Plants. 

Combined Central and Heating Plants. Ed- 
win D. Dreyfus. El. Jl. Aug., 1912. 15 figs. 
3500 w. Discusses new developments in prime 
movers, making it possible to effect material 
improvement in the efficiency of consolidated 
electric and steam heating plants. 40 cents. 

Hot Water Heating. 
The Hot Water Heating in Highland Park 
Greenhouse. Harold L. Alt. Illustrated de- 
scription of an installation in a city building 
at Rochester, N. Y. 1000 w. Dom. Engng— 
Sept. 21, 1912. 20c. 



Heating a Large Auditorium With Gas 
Stoves. 

A unique gas heating plant for the Termi- 
nal Auditorium in Toledo has been installed 
by the Toledo Industrial Exposition Co., les- 
sees of the building. It consists of 104 gas 
stoves, with overhead, radiating vents. These 
serve to heat the twin auditoriums and ad- 
joining lobbies, offices, etc., representing 4,- 
500,000 cu. ft. of space. The stoves, which use 
artj|icial gas, are placed along the walls of 
the building and are ventilated by pipes run- 
ning parallel with the roof. One of the prin- 
cipal reasons for the adoption of this system 
is that the building is to be heated inter- 
mittently. Also, for parts of the time, one 
or more sections of the building require heat 
when the main auditorium is not in use and 
on this account it was figured that the first 
saving in the cost of installation over a steam 
or hot water plant was sufficient to justify 
the use of the gas heating system. The sys- 
tem, as installed, cost approximately $2,000. 
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Modern Vacuum Cleaning apparatus 



1 — Atwood Vacuum Cleaner. 

Atwood vacuum cleaners are made for both 
stationary and portable use. In the stationary 
plant, the dirt is gathered in an air-tight re- 
ceptacle in the basement whence the air and 
disease germs are discharged out-of-doors 
through a vent pipe or chimney. The action 
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pellers turn in opposite directions and operate 
with a slight clearance on all sides. 

For the dirt separation, the bag is fastened 
to the top plate, and extends down around 
the bag ring at the end of the bag rods and 
then up in the middle where it is fastened 
to the chain for shaking. This is done to 
secure a large screening area. A relief valve 
is provided in the top of the tank which opens 
at any desired vacuum. This both prevents 
the overloading of the motor, and also regu- 
lates the suction. 

The Atwood single-sweeper plants are made 
in three sizes: light duty, ^ H.P. ; standard, 
VA H.P.; commercial, 3 H.P. Atwood mul- 
tiple sweeper machines are made in all sizes 
and are generally furnished in units. By this 
means, it is possible to connect, say, two 
three-sweeper units in tandem, making a six- 
sweeper system. The tandem style permits 
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THE ATWOOD STATIONARY VACUUM CLEANING MACHINE. 



of the Atwood exhauster is positive, enabling 
it to be operated without internal friction or 
wear. The efficiency of the systeui is further 
increased by sealing the exhauster. As shown 
in the illustration, a quantity of water is 
contained in the base which is drawn up, 
entering the exhauster in a fine stream with 
the air. This water is recirculated, the large 
storage capacity preventing rapid evaporation. 
The Atwood exhauster is of the two-shaft 
rotary type. Each shaft carries an impeller 
similar to a two-toothed gear. These im- 



the use of both units together, or, if desired, 
either independent of the other. These ma- 
chines are furnished with any of four differ- 
ent types of separation as follows : direct dis- 
charge to sewer (one tank) ; bag screening 
tank (one tank) ; gravity tank for heavy dirt 
and bag tank to screen light dirt (two tanks) ; 
and gravity tank for heavy dirt and wet tank 
to screen light dirt (two tanks). 

The general distributor of the /atwood va- 
cuum cleaners is the Kellogg-Mackay Co., 
Chicago, 111. 
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The Kingwelton Rotarj' Air Washer. 

Something new in the way of an air washer 
has been perfected by the Wells & Newton 
Co., New York, engineers and contractors in 
mechanical equipment of buildings, and is 



is of special linen burlap, coarsely woven from 
a hard fiber, the mesh being seven strands to 
the inch. The openings are accordingly J/^-in. 
square. In operation, as the burlap passes 
through the water bath it becomes covercil 
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INSTALLATION OP KINGWELTON AIR WASHER IN THE FLATIRON 

BUILDING, NEW YORK. 



shown in the accompanying illustrations. The 
principal feature of the Kingwelton rotary air 
washer is a revolving drum, encased with an 
imported fabric of suitable mesh and weave. 
The drum revolves through a water bath at 
any desired speed. The covering of the drum 



with a thin veil of water through vvliich the 
air passes, the impurities and other particles 
being deposited on the outer surface of the 
fiber. These are washed off as the drum re- 
volves through the water chamber. 
The washer is operated by a direct-connected 
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motor which drives the gear wheels on the 
shaft of the cyhnder. 

Eliminators may be used or not with this 
type of air washer. As to controlling the 
Tiumidity of the air, the manufacturers state 
that this can be accomplished by equipping the 
water chamber with steam coils and thus heat- 
ing the water as required. Further regulation 
is secured by varying the speed of the drum. 
Ordinarily, however, the drutn revolves at the 
rate of 1 R. P. M. 

The practice of heating the water to secure 
humidifying effects may be reversed when it 
is desired to cool the air bj' using cold water 
in the water chamber. 

The accompanying view shows a typical in- 
stallation of the Kingwelton air washer in 
the Flatiron Building, New York. In an- 
other typical installation in the Union Rail- 
road Station. Pittsburgh, Pa., the dimensions 
of the washer are: diameter, 7 ft.; length. 
10 ft. With these dimensions, the washer has 
a capacity of passing 22,000 cu. ft. of air per 
minute. In a report of the operation of this 
washer, it is stated that 99% of the impuri- 
ties, consisting largely of carbon, were elim- 
inated and deposited in the water chamber, 
the accuinulation being IJ/^-in. in 24 hours. 

The Kingwelton air washer is the invention 
of Morris S. King, general manager for the 
Wells & Newton Co., patent on which is now 
pending. 



New Form of Radiator. 

A radical departure from the usual form 
of radiator for hot-water heating has been 
placed on the market under the name of 
the \'ici radiator. It is designed for, use 
in connection with the Vici system of heat- 
ing, in which the hot water is confined \o 
wrought iron pipes. The \'ici radiatprs are 
composed of pipes on which are fitted disks 
made of pressed steel. These disks are 
thin and solid and they contain no water. 
From their contact with the hot pipes, they 
are designed to gather the heat generated 
by the hot water as it circulates through 
these pipes and thus warin the air sur- 
rounding them. 

In operating- this system the pipes only 
are filled with water, so that it is esti- 
mated that only one-twentieth as much 
water is needed as in the ordinary hot- 
water heating system. As the water in 
the boiler is warmed, it ascends in the pipes 
and after giving out its heat lo the pressed 
steel disks in the radiators, the water re- 
turns as in an ordinary system to the 
boiler. 

One of the features emphasized in con- 
nection with this system is the rapidity with 
which the radiators heat. This is also an 
advantage in case the weather unexpected- 



ly moderates when the radiators will as 
quickly cool. 

In appearance, the Vici radiators are light, 
occupying less space than cast-iron radia- 
tors of the same capacity. The compara- 
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VICI RADIATOR WITH SECTION OF 
GRILL CUT AWAY TO SHOW DISKS. 

tive weights of the two types are 140 lbs. 
for the Vici as against 520 lbs. for the cast- 
iron type. The \'ici radiators are made 
by the Rhodes Bros. Co., 928-930 North 
Eighth St., Philadelphia, Pa. 



The Detroit Multi-Port Vapor Valve. 

A valve that differs from the ordinary type 
of fractional valve, in that it is not necessary 
to choose a different size for each radiator 
or figure out any allowance for loss of steam 
pressure due to friction or condensation, has 
lately been brought out by the American Ra- 
diator Co., Chicago, as briefly described in 
last month's issue. One standard size valve 
works for all radiators, it being possible to 
accurately and delicately adjust the valve to 
pass the proper amount of steam to supply 
any given amount of radiation at any distance 
from the boiler. 

The principle of the double adjustment and 
the fractional regulation are represented in 
the illustration by the parts lettered A-1, A-2. 
A-3, A-4. When the handle A-1 is moved all 
these parts marked A move with it as a unit, 
so that when the set screw is in place, and 
the handle A-1 is moved through the arc of 
the fractional adjustment, the opening D in 
the shell A-4 is moved laterally across the 
similar opening in the body of the valve, thus 
opening or closing the valve, or providing 
any intermediate adjustment desired. 

The double adjustment feature is provided 
b}' the thread on the shell and the body of 
the valve at E, the lower portion A-3 on the 
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piece A-2 — A-3 is square, and is not connected 
to the shell A-4, but is inserted in a similar 
shaped opening in the top of the shell, after 
the manner of a key-wrench. 

When the set screw F is removed, and the 
handle A-1 rotated completely around, the 
shell A-4 is thus able to slip easily up or 
down over the stem A-3, and the shell is low- 
ered or raised, as the case may be, on the 
threads E. 

In this manner, with a vertical movement 
of 1/32-in. to each complete revolution of the 
valve handle, ^any desired portion of the open- 
ing D in the valve shell can be brought 
opposite the similar opening in the body 
of the valve. When the desired maxi- 
mum opening is thus obtained the set screw 
F is returned to its place, and the fractional 
adjustment of the area thus permanently es- 
tablished is again obtained by the lateral 
movement of the shell when the handle A-1 
is operated through the arc provided for the 
fractional adjustment. 




INTERIOR ARRANGEMENT OF DE- 
TROIT MULTI-PORT VAPOR VALVE. 

For example, in the accompanying illustra- 
tion it will be seen that the vertical adjustment 
of the shell, as there illustrated, is such that 
just one-half of the opening in the shell laps 
the opening in the body of the valve when the 
fractional adjustment is wide open at "hot," 
giving a miximum area for the port of 0.1935 
sq. in. As the pointer is moved from "hot" to 
"cold" by the operation of the handle A-1, this 
port will be gradually reduced to O by the 
lateral movement of the shell, in the same 
manner that an quick-opening valve operates, 
and an intermediate fractional adjustment 
that may be desired is thus provided. 



Trade Literature. 

Cochrane Metering Heater, equipped 
with the Cochrane steam-stack and cut-out 
valve, is featured in new circular matter be- 
ing sent out by the Harrison Safety Boibr 
Works, 3819 No. 17th St., Philadelphia, Pa. 
It is built to combine the functions of a 



boiler feed water heater, an oil separator and 
a meter. With this apparatus it is possible 
to tell the amount of steam being produced 
per pound of fuel, providing a record is kept 
of the coal used. The measuring organ of 
the meter is a V-notch weir. The recording 
instrument gives a record of the water con- 
sumption throughout the day, also the total 
for any period. 

National Pipe is the subject of a special 
article in the N. T. C. Bulletin for Septem- 
ber, 1912, published by the National Tube 
Co., Pittsburg, Pa., in which the "Spellerized" 
process is described. This is a method of 
treating metal, which consists in subjecting 
the heated bloom to the action of rolls hav- 
ing regularly-shaped projections on their 
working surface, then subjecting the bloom, 
while still hot, to the action of smooth faced 
rolls and repeating the operation, whereby 
the surface of the metal is worked so as to 
produce a uniformly dense texture better 
adapted to resist corrosion, especially in the 
form of pitting. In connection with this pro- 
cess, which is now being applied principally 
to pipe 4-in. and under, the company is roll- 
ing, at regular intervals, on every length of 
welded pipe, the name "National" for identifi- 
cation purposes. 

"Tycos"-Rochester, for September-Octo- 
ber, 1912, the interesting periodical published 
by the Taylor Instrument Companies, Roches- 
ter, N. Y., contains, in addition to an illus- 
trated report of the company's 1912 sales con- 
vention, the original questions and correct 
answers in a prize competition relating to the 
use of the company's products, including 
barometers, barographs and other weather in- 
struments. The questions cover such topics 
as the measurement of the height of moun- 
tains, barometer corrections necessary for 
points above sea level, which end of a com- 
pass points north, etc. 

A Guide How to Choose the Vacuum Trap 
that is used in heating work, points to look 
for and points to avoid, is the title of a new 
pamphlet published by the C. A. Dunham Co., 
Marshalltown, la. The pamphlet, which is 
handsomely printed and illustrated, describes 
a conversation taking place between an arch- 
itect, an owner, and a salesman, in which the 
various points, pro and con, on a radiator 
trap, are brought out. Although presented in 
a way that will be clear to a layman, the 
discussion will be found most interesting 
reading by all who are engaged in vacuum 
steam heating work. The reader will recog- 
nize bits of the conversation as similar to 
those frequently heard where vacuum heat- 
ing is being discussed. In this case, however, 
the various points are answered as fully as 
they are usually presented. 
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Heintz Steam Trap, sold in this country 
by H. A. Rogers & Co., 19 John St., New 
York, is featured in new circular matter 
giving detailed description of the trap's opera- 
tion, as well as price lists for capacities rang- 
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HEINTZ STEAM TRAP WITH COVER 
REMOVED. 

ing from 200 to 70,000 ft. of 1-in. pipe. The 
unique feature of this trap is its method of 
operation through the expanding and con- 
tracting of a tube spring, caused by an in- 
ternal fluid. The valve will close in this man- 
ner, it is stated, against a pressure of 200 lbs. 

Peck Automatic Drainage Valve, check 
valve type, for draining air and water from 
steam heating apparatus, is something new in 
the way of a steam trap, described in a newly- 
issued circular. It is intended to be attached 
to the discharge end of the radiator and serves 
as a continuous draining device for both air 
and water. The governing element is the 
diameter of the circular passage through the 
check valve chamber, this being made to suit 
the volume of discharge and pressure used. 
Because of the large water draining capacity 
of a small hole, and the small weight of steam 
which will pass through the same hole, the 
degree of pressure can be varied to any need- 
ful extent. It is said to be well suited to 
either high or low pressure work. The cir- 
cular contains illustrations, in color, of the 
valve, which is made by Cassius C. Peck, 
721-723 Elhvanger & Barry Building, Roch- 
ester, N. Y. 

What We Make, is the title of a compact 
48-page book issued by the Green Fuel Econ- 
omizer Company, Matteawan, N. Y., describ- 
ing fuel economizers, both -standard and spe- 
cial coverings for fuel economizers, mechan- 
ical draft outfits, heating, ventilating and dry- 
ing outfits, hot blast heaters, steel plate fans, 
motor and engine-driven fans, cast-iron vol- 
ume blowers, slow-speed and standard-speed 
planing mill exhausters, fan and cone wheels, 
wool wheels, ventilator wheels, propeller fans, 
vertical and horizontal engines and mechani- 
cal draft dampers. 
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THE CONTINENTAu and COMMERCIAL NATIONAL BANK BLULDING CHICAGO 

Hanley Casey Co., Heatingf and Ventilating Contractors, Chicago 

D. H. BURNHAM & CO., Architects, Chicago^ through their Board of Conswlting 
Engineers and the Investigating Committee appointed by the Bank, adopted the 
MONASH NOISELESS SYSTEM of VACUUM HEATING for the CONTINEN- 
TAL & COMMERCIAL NATIONAL BANK BUILDING, which covers an entire 
city block, the largest building of its type under one roof in the world. 

New York MONASH-YOUNKER CO. Chicago 



121 W. 42nd St. 



1420 W. Jackson Blvd. 
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Coming Events. 

Third Tuesday in Each Month— Meeting 
of the New York Chapter, American Society 
of Heating and Ventilating Engineers, at the 
Engineering Societies Building, 29 West 39th 
St., New York. 

Second Wednesday in Each Month — 
Meeting of the Illinois Chapter, American 
Society of Heating and Ventilating Engineers, 
at Vogelsang's Restaurant, Chicago. 

Second Tuesday in December — Meeting 
of the Massachusetts Chapter, American So- 
ciety of Heating and Ventilating Engineers at 
the Boston Press Club. 

December 27-28, 1912— Sixth annual meet- 
ing of the American Association for Labor 
Legislation in Boston, Mass. 

January 21, 22. 23, 1913— Annual meeting 
of The American Society of Heating and Ven- 



tilating Engineers, in New York. Headquar- 
ters at the Engineering Societies Buildings, 29 
\\'est 39th St. 



Miscellaneous Notes. 

Elkhart, Ind. — The proposal to install a 
$300,000 central heating plant at Elkhart is de- 
pendent upon the use of the exhaust steam 
from the engines at the water pumping sta- 
tion. The attitude of the principal stockhold- 
ers of the Elkhart Water Co. on the proposi- 
tion has not as yet been declared. Among 
the capitalists interested is H. E. Bucklen, of 
Elkhart. 

Erie. Pa. — Permission has been given the 
Home Heating Company by the common select 
council to tear up the desired number of 
paved streets for the purpose of installing ad- 
ditions to the company's heating system. 
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Louisville, Ky. — Chancery Judge Quarles 
has heard arguments in the suit of Z. T. Un- 
derwood, as a citizen, against the Kentucky 
Heating Co., to recover for the city of Louis- 
ville, $25,000 for each of the two years since 
the alleged expiration of the defendant's fran- 
chise. The suit, which was filed two years 
ago, also seeks to enjoin further use of the 
streets until a new franchise is obtained. TTie 
heating company contends that its franchise 
never had expired and that it was operating 
under the franchise of the Kentucky Fuel Gas 
Co., which was chartered in 1886 and given 
authority to do business for 50 years. 

Olivet, Mich. — In order to expedite the 
work on the new $25,000 central heating plant, 
college students are being employed in the 
afternoons and on Saturdays to dig trenches 
for the conduits. 

Madison, Wis. — Buildings on the south side 
of Milwaukee Street bridge, which formerly 
were heated by central hot water heating sys- 
tem controlled by the Janesville Electric Co., 
are to be heated this winter by a central 
vacuum steam system, now being installed by 
McVicar Bros., for George G. Sutherland. The 
piping and radiators are being adapted for the 
use of steam, and two boilers, with a capacity 
of 16,000 sq. ft. of radiation, have been in- 



stalled in the basement of the Howard dry 
goods store. 

Maryville, Mo. — Work has commenced on 
the new central steam heating plant at that 
place. The steam will be supplied from the 
electric light plant. W. P. Currie of Lockport, 
N. Y., is the engineer in charge. 

Milwaukee, Wis. — A system of street car 
heating, similar to that in use in Cleveland and 
Detroit, will be installed in the street cars of 
Milwaukee, according to Vice-President R. B. 
Stearns, at a cost of $60,000. The company 
has contracted for 180 heaters, which will be 
placed in the center of the cars, equipped with 
blowers for circulating the air. Cool air will 
be drawn from the outside and forced through 
galvanized iron pipes extending the length of 
the car, with outlets under each seat. The 
stoves will be supplied with coal by the 
magazine system, working automatically. 

McCoMB, O. — The plant of the Licherson 
Mfg. Co., organized recently by residents of 
Findlay and McComb for the manufacture of a 
new type of heating apparatus invented by J. 
Frank Hickersouu of McComb, will be located 
at McComb, instead of at Findlay, as was at 
first proposed. The plant will be built on the 
W. E. Dick property, opposite the union sta- 





Nonpareil Coverings are made of 
diatomaceous earth, combined 
with asbestos fibre. Diatomaceous 
earth is made up of the skeletons 
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can make that proves both 
the efficiency of 
Nonpareil Cover- 
ing as a non-con- 
ductor and its proof 
against high tem- 
peratures. Heat one 
side of a piece of 
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with a blowpipe un- 
til it is white hot. 
You can still place your hand 
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tion. The company will make a compressed 
air heating system for dwellings and a portable 
heater for heating water in outdoor tanks and 
also for cooking stock foods. 

Chicago, III. — Fresh charges of bribery and 
the reopening of the famous heating franchise 
graft cases against Aiayor Tliomas E. Knotts, 
aldermen and former city officials of Gary, 
Ind., are promised through the confession of 
Harry Moose, former city clerk and principal 
witness for the state, whose disappearance last 
spring brought the bribery cases to a halt. The 
former city clerk is in jail at Crown Point, and 
is reported critically ill of consumption. The 
cases were started about a year ago by Thomas 
B. Dean of Louisville, Ky., who exhibited 
more than $16,000 in marked money which, he 
asserted, constituted bribes he had paid for a 
heating franchise in Gary. 

Ogden, Utah.— Two 150 H. P. boilers, to 
operate at 160 lbs. pressure, will be included 
in the heating equipment for the new union 
passenger station at Ogden. The plant, when 
completed, will furnish steam for heating the 
subway, station buildings and cars parked in 
the yards. The stack will be of steel tubing 
S ft. in diameter and 100 ft. high. A tempo- 
rary heating plant will be used, as the new 
equipment will not be ready for use until late 
in the winter. 

F. D. Crocker, general superintendent of the 
Milwaukee Central Heating Co., Milwaukee, 
has accepted a position with the H. M. Bylles- 
by Co.i of Chicago, and will be connected with 
the Consumers' Power Co., of St. Paul, which 
is one of the B3-llesby Company's properties. 

Fond du Lac, Wis.— A new heating plant 
will be installed at the county jail as soon as 



the plans are ready, according to the decision 
of the building committee board. M. Commo 
is chairman of the committee. 

Trenton, N. J.— The New Jersey and Penn- 
sylvania Traction Co. is replacing the hot 
water heaters on its cars with hot air sys- 
tems, with stoves. 

York City, Pa.— Pipes for the extension of 
the South George Street line of the York 
Steam Heating Co. are being laid from Ma- 
son Alley to College Avenue. TTie city council 
recently passed an ordinance for the extension 
of the line. It is reported that the new federal 
building is to be heated from the heating com- 
pany's mains. 

Keewatwin, Minn.— a steam heating sys- 
tem, to cost $2,800, is being built at Keewatwin 
to heat a number of the business buildings of 
that place. The mains will extend two blocks. 

Algonia, Ia.— The heating plant at High- 
land Park College was destroyed by fire No- 
vember 2. The estimated loss is $10,000. 

Galesburg, III.— The city council granted a 
franchise November 11 to A. L. and L. Wein- 
berg for the operation of a steam and hot 
water central heating plant. The company now 
operating in Galesburg, it is stated, has reached 
the limit of its capacity. The rates to be 
charged, as outlined in the new franchise, are 
30 cents per square foot of radiation per sea- 
son. Free heat will be furnished to the fire 
department building. The life of the franchise 
is 20 years. Work will be commenced on the 
plant at once to take care of that part of the 
city extending from the post office to the Bur- 
lington station. 

State Superintendent C. G. Schultz is 
making an investigation of the sanitary con- 
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ditions of the 1,200 school buildings in Min- 
nesota, with a view to obtaining facts to be 
incorporated in a report which he expects to 
present to the State legislature in an effort to 
procure a more stringent law regarding the 
sanitary conditions, including those of heating 
and ventilation, of the public school buildings 
throughout the State. Tabulations are being 
made of the number of schools equipped with 
meclianical ventilation as well as those having 
methods for humidifying the air. 

Chicago, III. — The clause often appearing 
in engineers' specifications requiring the con- 
tractor to guarantee the operation of heating 
and ventilating plants, has prompted the Mas- 
ter Steam Fitters' Association of Chicago to 
adopt a resolution to the effect that if the con- 
tractor is to guarantee the operation of the 
plant, he should be supplied with sufficient data 
to verify the engineer's estimates, etc. The 
text of the resolution, which has been sent 
out to architects and consulting engineers of 
Chicago, is as follows : 



'■\\^hereas, many diagrams and specifications 
showing radiator quantities and pipe sizes are 
not accompanied by sufficient data to enable 
the bidder to verify the architect's or consult- 
ing engineer's calculations at the time of bid- 
ding; therefore, be it 

"Resolved, That members of this association 
will submit bids on plans and specifications 
which require them to guarantee radiation and 
pipe sizes shown to be sufficient for the speci- 
fied results, only with the understanding that 
they shall, before entering into a contract with 
the owner, be furnished sufficient building plan 
data, such as window sizes, thickness and char- 
acter of walls, ventilation conditions, etc., and 
be given time to verify and check the quanti- 
ties and f)ipe sizes,, at which time they will elect 
to execute the contract with or without extra 
charge as the case may be." 

Trenton, N. J. — The board of managers of 
the New Jersey State Hospital at Trenton has 
authorized the expenditure of $15,495 for a 
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new heating and ventilating plant at the hos- 
pital. 

Harrisburg, Pa. — An amendment to the me- 
chanics' lien law of Pennsylvania will be of- 
fered to the State legislature at its next session. 
Under the operation of the present law those 
who supply materials used in building con- 
struction can file a lien on the building if pay- 
ment is not made, even though, under some 
circumstances, the contractor may have re- 
ceived payment from the owner for the ma- 
terials furnished by him. The matter has been 
brought to a head through the reported failure 
of contractors to make payment for their ma- 
terials although they had received payment 
from the owner for their work. A proposed 
plan is to require the owner and contractor to 
give bonds for the payment of all materials 
before delivery. The Manufacturers' and Con- 
tractors' Club of Pittsburgh, has appointed a 
committee to work for an amendment to the 
present law. 

Pittsburgh, Pa. — Three 300-ft. steel hull 
passenger boats for the newly-organized $3,- 
000,000 Pittsburgh-New Orleans Navigation 
Co., will be built shortly, to operate between 
Pittsburgh and New Orleans. Each of the 
boats will have over 100 staterooms, all of 
which will be steam heated. The estimated 
cost of the heating and plumbing of each boat 



is $7,500. The establishment of this line is 
arousing much interest in the heating and 
plumbing trades in the Ohio and Mississippi 
valleys, as it will provide a convenient means 
of transportation for supplies by freight down 
the Ohio and Mississippi Rivers. 

San FranciscOj Cal. — Major-General Leon- 
ard Wood has announced that San Francisco 
is to be made a brigade post and the headquar- 
ters of the army west of the Rocky Mountains 
and that new army barracks, and other struc- 
tures, to cost $4,000,000, will be built in the 
near future. 

Cleveland, O.— Tlie Fairmount municipal 
heating plant has been placed in operation, and 
it is announced that the capacity of the plant 
has been contracted for at the rate established 
of 30 cents per 1,000 lbs. of steam. The city's 
contract with the Babcock & Wilcox Co., for 
furnishing two boilers for the plant was up- 
held by the circuit court, thus ending the 
mandamus proceedings brought by the D. Con- 
nelly Co. against city officials, in which the 
claim was made that the Connelly Company 
was the lowest bidder. Plans for doubling the 
capacity of the Fairmount plant are now being 
prepared by Engineer F. W. Ballard as a re- 
sult of the additional requests for service that 
are being received. The system will be ex- 
tended from East 105th Street to East 97th 
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Street along Euclid Avenue. The cost of the 
extension is estimated at $25,000. 

American Institute of Chemical Engi- 
neers held its fifth annual meeting at Detroit, 
Mich., December 4-7, at the Hotel Cadillac. 

Vancouver, B. C. — Following the report of 
the committee appointed by the Vancouver 
city council to investigate the smoke and saw- 
dust nuisance caused by burning refuse from 
the various sawmills of the city, application has 
been made to the city by a company composed 
of some ten prominent mill owners for a fran- 
chise to sell ste?,m heat and electric light and 
power. The company's intention is to use the 
sawdust and refuse for fuel by installing plants 
at the mills, the idea being to operate the dif- 
ferent plants as sub-stations instead of estab- 
lishing a central power plant. The engineer 
of the proposed company estimates the amount 
of sawdust and refuse burned annually by 
these mills as equivalent to 114,000 cords. 

American Institute of Architects an- 
nounces that its Quarterly Bulletin will here- 
after appear monthly under the title of The 
Journal of the American Institute of Archi- 
tects. The first copy of The Journal will be 
published in time for distribution at the an- 
nual convention of the American Institute of 
Architects, in Washington, early in December. 
It is the purpose of the committee to make 
The Journal a dignified and serious technical 
journal. It will continue to be the official 
organ of the Institute. 

American Association for Labor Legisla- 
tion announces that its forthcoming meeting 
in Boston, December 27-28, 1912, will be de- 
voted to a general conference on labor laws. 
Topics to receive most attention in the dis- 
cussions this year are the planks in the asso- 
ciation's immediate legislative programme. 
"Factory Inspection and Labor Law Enforce 
ment" is at the top of the list. The plan for 
Congressional legislation includes a new Fed- 
eral employee's accident compensation law. 
Oscar S. Straus, former Secretary of Com- 
merce, will lead the discussion. Charles Sum- 
ner Bird will speak on "An Employer's View 
of Factory Inspection," and Dr. John B. An- 
drews, of New York, the secretary of the as- 
sociation, will discuss "Occupational Dis- 
eases." 

Labor Laws passed by Congress and oy 
State legislatures during 1912 are described 
in an elaborate and authoritative bulletin just 
issued by the- American Association for La- 
bor Legislation, whose headquarters arc in 
New York. Among the measures passed ar^- 
two Massachusetts laws, one providing for 
minimum-wage boards and the other for the 
reorganization of factory inspection. In sev- 
eral States the number of factory inspectors 
is increased. New York State now has 125 
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factory inspectors, a much larger number 
than is authorized in any other State. 

Washington, D. C. — The United States 
Supreme Court, on November 18, upheld the 
decision of the Federal District Court of 
^laryland dissolving the so-called "bath-tub" 
trust, composed of manufacturers of enameled 
ware, as a combination in restraint of trade. 
The decision orders the dissolution of the 
selHng arrangement under which the sixteen 
manufacturers were operating. The criminal 
suit against the members of the trust are 
scheduled to be retried in January. 



Manufacturers' Notes. 

American Radiator Co., Chicago, has ap- 
pointed F. S. Whitelaw as manager of its 
Canadian plant at Brantford, Ont. Mr. White- 
law was manager of the company's boiler de- 
partment at Chicago. 

Western Heat Regulation Co., San Fran- 
cisco, Cal., has been reorganized, L. F. Hal- 
loran, one of the partners, being now the sole 
owner. TTie retiring partner, F. H. Bryant, 
has been appointed manager of the heating 
and ventilating departm_ent of the Machinery 
& Electric Co., of Los Angeles. 

United States Radiator Corporation. De- 



troit, Mich., will build an addition to its foun- 
dry at Edwardsville, Ind., to cost. $20,000. 

Andrews Heating Co., Minneapolis, Minn., 
manufacturers of house heating boilers and 
supplies, has opened a branch office at Seattle, 
Wash., in the American Bank Building. The 
office is in charge of Lawrence K. Sowle, the 
company's manager for the Northwest terri- 
tory. 

H. Mueller Mfg. Co., Decatur, 111., is now 
operating its new Canadian plant in full force. 
The plant occupies a site of 73 acres at Sar- 
nia, Ont., opposite Port Huron, Mich. Oscar 
B. Mueller, president and general manager of 
the company, will reside at Sarnia and will 
divide his time between the Canadian plant and 
the company's New York office. 

Minneapolis Heat Regulator Co., Minnea- 
apolis, Minn., now has its new plant at Fourth 
Avenue and 28th Street, in complete operation, 
the office force having recently moved over to 
the new building. 

C. & C. Electric & Mfg. Co., New York, has 
purchased the good will, patents and other 
assets of the Garwood Electric Co., and u^ill 
continue the' manufacture of its line of elec- 
trical apparatus. The factory of the company 
at Garwood will continue in operation and the 
new company will complete all unfilled orders 
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of the Garwood Electric Co. The officers of 
the new company are : President, Alexander 
Chandler; vice-president, Edward D. Floyd; 
treasurer, Charles L. Hyde. Board of direc- 
tors, the officers and John A. Montgomery and 
B. W. Johnson. The new company starts 
with a capitalization of $250,000 cumulative 
preferred stock and $250,000 common stock. 
There is no bond issue or other lien on the 
property. 

Pittsburgh, Pa. — The property of the 
Pressed Radiator Co. of .\merica, at Pitts- 
burgh, which was recently purchased at public 
auction by the Fidelity Title & Trust Co., of 
that city, has been transferred by the trust 
company to Frederick C. Perkins. It is ex- 
pected that Mr. Perkins will organize a new 
company to operate the plant for the manufac- 
ture of sheet metal radiators. Tlie plan is now 
Ijeing operated, 130 men being employed. 

Richmond Radi.ator Co., New York, has 
l)een organized by interests w'hich recently pur- 
■chased the assets of the McCrum-Howell Co. 
iov $870,000. The sale was efifected early in 
-November after the court had authorized the 
receivers to accept an offer of this amount. 
Prominent in the new company will be F. H. 
Moore, who has been identified with the re- 
organization plans and P. H. Seward, who was 
formerly identified with the McCrum-Howell 



Co. Announcement is also made of the incor- 
poration of the Cameron-Schroth Co., Chi- 
cago, which will have the Western selling 
rights for tlie company's line of Richmond and 
Model boilers, Richmond radiators and va- 
cuum cleaning machines. 

Crane & Co., Chicago, is arranging to es- 
tablish its plant on a new site, comprising 160 
acres which the company has recently pur- 
chased at South Kenzie and 39th Sts., near 
Archer Avenue, Chicago, about four miles 
southwest from its present plant. Building, 
it is stated, will commence in the Spring. 
When completed the plant will be one of the 
largest of its kind in the world. The com- 
pany's general offices will also be removed to 
the new building at Michigan Avenue and 
Eldredge Court. 

H. W. John.s-Manville Co., New York, has 
opened a new branch warehouse in Atlanta, 
Ga., at 31J-2 South Broad St. The entire 
building of three floors and basement, with a 
total floor area of 10,000 sq. ft., will be used 
for the company's products, including boiler 
and pipe coverings, cements, packings, etc. 
The Atlanta office of the company is located 
in the same building. 

Halsey Mfg. Co., Lynn, Mass., has ap- 
pointed W. W. Hogle in charge of sales for 
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the company's thermostat department, with 
headquarters in Philadelphia, at 1211 Fil- 
bert St. 

Safford Radiator Corporation, Detroit, 
Mich., which was recently incorporated at 
Dover, Del., with a capital stock of $10,000,- 
000, will manufacture sheet metal radiators, 
in addition to a line of boilers and furnaces. 
The incorporators are Clarence E. Safford, 
Frank J. Singer and Jere T. Purdj^ all of De- 
troit. 



New Firms and Business Changes. 

Krueger Plumbing & Heating Co., Butte, 
Mont., announces that I. Krueger, the head 
of the company, has disposed of his interest 
to Charles P. Nevin and \^'illiam J. Magill, 
both of Butte. The business was started by 
Mr. Krueger in 1889, and has become one of 
the best-known contracting firms in this line 
in the Northwest. 

Cronin, Baker & Tindall, Memphis, Tenn., 
is the new title of J. A. Bailey & Co., Inc., 
contractors for heating, plumbing and lighting. 

F. O. Misner Plumbing & Heating Co., 
Dodge City, Kan., has succeeded to the busi- 
ness of Misner & Groody. 

Climax Lock & Ventilator Co., Buffalo, 
N. Y., has increased its capital stock from 
$150,000 to $250,000. 

Secor Plumbing Co., Forest City, la., has 
been established by Morris Secor to conduct a 
heating and plumbing business. 

Becker-Seidel Co., Cleveland, O., has moved 
to new quarters at 324 Prospect Ave., N. W., 
where the company occupies a two-story build- 
ing, 60x100 ft. 



New Incorporations. 
Sanitary Plumbing and Heating Co., Erie, 
Pa., capital, $5,000. Incorporators : G. Y. Hol- 
lister, John Sneiderwein, N. M. Hollister and 
H. Sneiderwein. 

Locomotive Superheater Co., Wilmington, 
Del., capital $2,500,000. Among those promi- 
nently interested is F. F. McWhiney. 

Adair Light & Heating Co., Adairville, Ky., 
capital $5,000. Incorporators : M. E. Orndorff, 
B. M. Pulliam, G. A. Smith and J. B. Fisher. 

Frank T. Young Co., Bar Harbor, Me., cap- 
ital $7,500, to conduct heating and plumbing 
business. President, Frank T. Young; treas- 
urer, John P. Carney. 

Advance Heating Co., Chicago, 111., capital 
$2,500, to engage in building and corjstruction 
of steam and hot water plants, etc. Incorpora- 
tors : Marcus Weil, Otto W. Jurgens and 
Cecil C. Erickson. 

Consolidated Plumbing & Heating Co., 
West New York, N. J., capital $15,000, to en- 
gage in heating, plumbing, gas fitting, etc. 



Incorporators : A. Hurwitz, H. A. Rosen and 
H. Gorman. 

Modern Plumbing & Heating Co., Camden, 
N. J., capital $25,000, to conduct heating and 
plumbing business. Incorporators : William 
D. Griffith, Harriett T. Griffith, William T. 
Reed and Effie M. Reed. 

Columbus Heating Co., Indianapolis, Ind., 
capital $15,000. Incorporators : Henry H. 
Buckman, Jr., Ored H. Ragsdale and Louis E. 
Lathrop. 

Carter \^^ATER Heating Mfg. Co., Provi- 
dence, R. I., capital $200,000, to manufacture 
water heating devices, including radiators. In- 
corporators : Isidor L. Halman, Howard A. 
Cram and Robert G. Mowry. 

Dehler Bros. Co., Louisville, Ky., capital 
$50,000, to deal in heating and plumbing sup- 
plies. 

Frank W. Hughson Co., Elmira, N. Y., 
capital $15,000, to conduct a heating and plumb- 
ing business. Incorporators : F. W. Hugh- 
son, Cora L. Hughson and Cora H. Hughson. 

Sheboygan Plumbing Co., Sheboygan, Wis., 
capital $5,000. Incorporators : J. J. Ramad- 
ker, Gotlieb Merz and Frank Guenther. 

Blasier-Sanborn Mfg. Co., Utica, N. Y., 
capital $350,000, to manufacture steam special- 
ties. Incorporators : Frederick A. Klein, 
George W. Sanborn and C. Sanborn, all of 
Utica. 

Theron-Pond Co., Mil ford. Conn., capital 
$4,000, to conduct a heating and plumbing 
business. 

Rector System Gas Heating Co., San Fran- 
cisco, Cal., capital $500,000, to manufacture the 
Rector gas heating system. Incorporators : 
M. E. Wooster, A. R. Wooster, W. G. Ban- 
ning, M. J. Dewey and A. D. Moore. 

Decarie Safety Boiler Co., Portland, Ore., 
to manufacture steam heating boilers. Presi- 
dent, Roderick Maclay; vice-president and gen- 
eral manager, F. L. Decarie. The company 
has taken a plant near 19th St., Portland. 

Allegheny County Steam Heating Co., 
Pittsburgh, Pa., capital $5,000. 

Pulser Mfg. Co., Montgomery, Ala., capital 
$50,000, to manufacture heating specialties. 
President, R. Hagger ; vice-president, D. R. 
Dreyfus; secretary and general manager, C. F. 
Gallinger; treasurer, J. A. Young. 

John H. Fitzgerald Co., Boston, Mass., cap- 
ital $10,000, to conduct a heating and plumbing 
business. Incorporators : Thomas E. Fitz- 
gerald and Grace B. Ducett. 

Andrew G. Paul Co., Boston, Mass., capi- 
tal $300,000, to manufacture vacuum heating 
specialties. Incorporators : Van Courtlandt 
Lawrence, Henry W. Sprague and D. E. Man- 
nings. 

Central Heating Co., Erie, Pa., capital 
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$50,000. Directors: Thomas G. O'Dea, Ste- 
phen G. Walker and Charles H. Strong, all 
of Erie. 

♦ -■ 

Business Troubles. 

Richmond Sales Co., New York, selling 
agents for McCrum-Howell Co., New York, 
has filed a petition in bankruptcy. The liabil- 
ities of the sales companj^ are $677,287, of 
which $^41,558 is due the McCrum-Howell 
Co., and $16,120 to L. G. McCrum and G. D. 
Howell. The assets amount to $72,370. The 
sales company 'operated 40 agencies in vari- 
ous parts of the country for the sale of Rich- 
mond heaters and vacuum cleaning apparatus. 

♦ 

Contracts Awarded. 

Talcott & Moore, Washington, D. C, heat- 
ing and ventilating Virginia Theater at that 
place. 

W. H. Burke & Co., South Bend, Ind., heat- 
ing and plumbing the St. Toe building at South 
Bend. A Webster modulation system will be 
installed. 

John O'Neill & Sons, Peoria, III, heating 
and plumbing the Proctor Field house, at 
Peoria, which is to be a combined gymnasium, 
public bath house and library. The contract 
for the heating and plumbing amounts to $25,- 
000. The building is being constructed by the 
trustees of the John C. Proctor endowment 
fund. 

De Mollett & Cornwall, Athens, O., ex- 
tension of the steam heating plant at the Ohio 
State University at Athens. F. L. Packard. 
Columbus, architect. 

Phoenix Heating Co., Grand Rapids. Mich., 
heating Smith Memorial Church at Grand 
Rapids from plans drawn by Wernette & Brad- 
field, of that place. Wernette & Bradfield 
have also drawn the plans for the heating of 
the Lessees Western Theological Seminary at 
Holland, Mich. 

MiNOT Heating & Plumbing Co., Alinot, 
N. D., heating, ventilating and plumbing the 
State Normal School at Valley City, for $30,- 
000. TTie contract for the electrical work went 
to Olson & Harris, St. Paul. 

Atchison, Kan. — The following bids were 

submitted for the heating and ventilation of 

the Washington High School at Atchison, Say- 

ler & Sedden, architects: 

Steam Furnace 

Cunningham Heating & Plumb- 
ing Co., Kansas City, Mo.. $5,900. $5,750 

A. McKinley Co., Kansas Citv, 
Mo ■ 6,500 5,250 

Mueller Heating Co., Kansas 
City, Mo 6,685 5,166 

Lewis & Kitchen, Kansas City, 
Mo 6.175 5,235 



George Jackson. Portland, Ore., heating 
plant for the Hawthorne School and the gym- 
nasium of the Washington High School, at 
Portland, to cost $3,000. 

A. W. FoLLETTE, Geneva, O., heating armory 
building at Jefferson. The work is to be fin- 
ished by December 24, with a forfeit for each 
day's delay beyond that time. 

Woolen & Calon, Indianapolis, Ind., heat- 
ing and plumbing the Prest-0-Lite factoryr for 
$19,000 ; also steam mains and high pressure 
connections for plant of the Citizens' Gas Co., 
Indianapolis. 

Hayes Bros., Indianapolis, Ind., steam heat- 
ing new colored Y. M. C. A. building for 
$15,000; also low bidder for the heating and 
plumbing of the Severin Hotel, at that place. 

General Engineering Co., San Francisco, 
CaL, steam heating Jean Allec Building at 
Ellis and Larkin Sts., for $2,275. 

Pacific Blower & Heating Co., San Fran- 
cisco, Cal.. was the low bidder for the heating 
and ventilation of the new $160,000 high school 
building at Lodi. The company's bid was 

$6,785. 

Hanley-Casey Co., Chicago, 111., heating 
Railway Exchange Building at Olive and Lo- 
cust Sts., St. Louis, Mo. The building is 22 
stories in height. 

C. B. Sanborn & Co., heating and ventilating 
new high school building at Wellesley, Mass., 
for $15,390. 

Allen & Read, Providence, .R. I., heating 
Industrial School at Sockanossett. 

D. F. Farpell & Co., Pittsfield, Mass., steam 
heating and plumbing new block on Bradford 
St.. Pittsfield. 

Regan & Hornwell, Monongahela City. Pa., 
heating and plumbing new school at Cokeburg 
for $10,000. 

Baker. Smith & Co., Pittsburgh, Pa., heat- 
ing $40,000 garage at Pittsburgh, for the 
O'Hara Estate. 

Fitzp.'\trick & Hoepfner, Columbus, O., 
-Steam heating and plumbing new city hospital 
in Louisville, Ky. The hospital consists of 
eleven buildings and will cost, when complete, 
$1,000,000. The steam heating and plumbing 
contracts are among the largest that have ever 
beenylet in Louisville. 

Urbauer-Atwood Heating Co., Cleveland, 
O.. heating six-story office building at Olive 
and Vandeventer Aves., in that city. 

Robert Dalziel, Jr., San Francisco. Cal., 
heating, ventilating and plumbing contracts for 
the Kahn department store building at Oak- 
land. The work will amount to $50,000. 

Hennessey Bros., Oswego, N. Y., heating 
and plumbing new terminal station for the 
Syracuse, Lake Shore & Northern Railroad 
Co., at Syracuse. 
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TYPHOON FANS 




Made in 
All Sizes 
From 12 Ins 
to 12 Feet 





While Blower Mantifacturers were asleep an Englishman with an un- 
usual name discovered that blowers having wheels with many narrow 
blades were more powerful and efficient than one with wider and fewer. 

Of course he could not patent the idea, but he did the next best. He 
designed a wheel in which some minor details were patentable or, at 
least, of so little importance that nobody contested the validity of the 
patent. Incidentally, this wheel was provided with a large number 
of narrow blades. The Blower Manufacturers woke up and are now 
, building that style of a fan. 

The m.ultiple blade idea applies Ukewise to the propeller type of fans 
and we have taken advantage of it in designing THE TYPHOON fans, 
besides incorporating a few additional advantages. 

Up-to-date Heating Engineers have concluded that better and surer re- 
sults are obtained by dividing up the Ventilating System into several 
small units, thereby obviating uneven distribution of air on account of the 
different exposures of a building. 

The TYPHOON FAN is particularly adapted to such unit systems and 
built with a number of blades of a width and pitch to meet any spe- 



is 



cial requirement. 

SPECIAL 



PRICE LIST 





Diameter 


Revolutions 


Capacity 


PRICE 




1 


of 


per 


per minute 


Standard 


Standard 


Fan 


Minute 


in Cubic Feet 




Brick Set 


30 in. 


325-650 


4570- 9139 


S32.50 


$40.00 


36 " 


275-550 


6683-1.3365 


40.00 


50.00 


42 " 


235-470 


9070-18137 


50.00 


60.00 


48- " 


200-400 


11520-23040 


60.00 


75.00 


54 " 


175-350 


14352-28704 


75.00 


92.50 


60 " 


165-330 


18562-37125 


92.50 


110.00 


72 " 


135-270 


26244-52488 


125.00 


150.00 




Brick Set Type 



DISCOUNTS ON APPLICATION 



TYPHOON FAN COMPANY 



Telephone, gjj^ Bryant 



1544 Broadway, New York 



Please mention The Heating and Ventilating Magazine when you write. 
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Peninsula Heating and Plumbing Co.j 
Laurium, Mich., heating and vacuum cleaning 
new high school building at Chrystal Falls, 
Mich., for $12,000 for the heating and $826 for 
the vacuum cleaning plant; the plumbing con- 
tract went to John Obermeyer, Iron Mountain, 
Mich., at his bid of $5,732. 

A. C. ScHiRMER Co., Hibbing, Minn., heating 
and ventilating new high school building at 
Buhl, Minn. 

Thomas Heating Co., Racine, Wis., heat- 
ing factory buildings of the International Har- 
vester Co., at Springfield, O., for $15,000. 

J. P. DwYER & Co., Boston, Mass., heating 
and ventilating new Children's Hospital build- 
ing in Boston, for $5,068. Other bids v/ere: 
Albert B. Franklin, $6,500; Ingalls & Ken- 
dricken, $6,685; J. J. Hurley & Co., $5,775; 
Pierce & Cox, $5,237; Power Heating and 
Ventilating Co., $5,249. The plumbing contract 
went to Edward C. Kelley, at his bid of $5,717. 

G. E. Haslam, North Providence, R. I., 
heating and ventilating new Greystone School 
at that place. 

W. J. School Co., Youngstown, O., heating 
Youngstown City Hospital for $14,000; also 
heating and plumbing Thiel College at Green- 
ville, O. 

Iron City Heating Co., Pittsburgh, Pa., 
heating new $70,000 residence for H. H. Mc- 
Laughlin. 

Reliance Heating Co., Pittsburgh, Pa., 
heating Pennsylvania Railroad station at Tar- 
entum, Pa. 

A. B. Fels, Portland, Me., heating and ven- 
tilating new police station at Portland, for 
$4,064 and an additional bid of $435 for a 
vacuum cleaning system. Other bids were : 
Wiley & Calhoun, $4,800 and $400; and A. H. 
Moulton, $4,365 and $435. The plumbing con- 
tract went to A. L. Dow & Co., at their bid of 
$4,446. 

F. S. ScHARDEiN & Son, Louisville, Ky., heat- 
ing and plumbing Masonic Widows' and Or- 
phans' Home, at Louisville, for $10,000. 



Business Chances. 

Washington, D. C. — Proposals will be re- 
ceived at the office of the Supervising Archi- 
tect, Treasury Department, for the following- 
named work : 

Until Dec. 17, 1912, for the construction, in- 
cluding plumbing, gas piping, heating appa- 
ratus, etc., of the United States Post Office at 
Lorain, O. One story, with basement and 
mezzanine; ground area, 8,400 sq. ft. 

Until Dec. 26, 1912, for the construction, in- 
cluding plumbing, gas piping, heating appa- 
ratus, etc., of the United States Post Office at 
Clarksville, Texas. 



Until Jan. 6, 1913, for the construction, in- 
cluding plumbing, gas piping, heating appa- 
ratus, electric conduits and wiring, vacuum 
cleaning system, and lift of the United States 
Sub-Treasury building at San Francisco, Cal. 
Two stories and basement; ground area, 10,- 
000 sq. ft. Drawings and specifications may 
be obtained from J. Milton Dyer, 825 Cuyahoga 
Building, Cleveland, O.. and from J. W. Rob- 
erts, supervising superintendent of construc- 
tion, 403 Post Office and Courthouse Building, 
San Francisco, Cal., as well as from the Su- 
pervising Architect. 

Until January 7, 1913, for the construction 
complete, including plumbing, gas piping, 
heating apparatus, etc., of the U. S. Post 
Office at Abilene, Kan. One-story and base- 
ment. Ground area, 5,000 sq. ft. 

Until January 8, 1913, for the construction 
complete, including piumbing, gas piping, 
heating apparatus, etc., of the annex to the 
\J. S. Post Office at Paris, Tex. Two stories 
and basement. Ground area, 7,000 sq. ft. 



Wanted. 

First-class estimator and designer of heat- 
ing and ventilating systems. State experience 
and salary desired. Only high-class, experi- 
enced man wanted. Good position for the 
right man. Address Mechanical, care of 
Heating and Ventilating Magazine, 

Wanted, a young man in the office of a heat- 
ing concern. One who has had experience 
preferred. Good opportunity for advancement. 
State qualifications and salary desired. Ad- 
dress Heating, care of Heating and Ventilat- 
ing Magazine. 

Mechanical Engineer, technical graduate, 
four years' experience in engineering and con- 
tracting offices, designing, estimating and in- 
specting heating, ventilating and power work; 
also three years' in central heating plant prac- 
tice, desires to become associated with respon- 
sible concern where efficient and capable ser- 
vices of above nature are desired. Address 
Designer, care of Heating and Ventilating 
Magazine. 

FOR SALE. 

1 ^. F. Sturtevant Blower— 60" Fan, C. 

& C. 3-H. P. Motor No. 399, 110 

volts, 24 Amp., Speed 210, Type 

F. P., direct connected. 
Same— 36" Fan. V/o H. P., No. 6747, 110 
• volts, 12 Amp., Speed 360, Type 

T. B. 
Same— 48" Fan, 2 H. P., No. 3549, 110 

volts, 16 Amp., Type F. P. 
Call or address Superintendent, 1 East 
100th Street, N. Y. 
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Our Double Blower 
built in all sizes. Ca- 
pacity up to 8,000,000 
cubic feet of air per 
hour each. 




Window Ventilators 
made in five sizes, 
changing from 3000 to 
21 ,176 cu. ft. of air per 
hour. 



TIE 



iHIICKNEY8!Sra0PVENTILIlTI0N 



MANUFACTURED.BY..THEi 



Hackney Ventilating Company 

MINNEAPOLIS, MINNESOTA 

GUARANTEED to be the only posi- 
tive System of Ventilation on 
the market. Extracting from the build- 
ing or room all the foul air, replacing it 
at same time with the same amount of 
pure air gathered from the outside. 

Positively correct Ventilation of School 
Buildings a Specialty. 



Write for Catalogue, Prices and Terms 



Reliable Agents Wanted in All 
Unoccupied Territory 



The First Authoritative Handbook on District Heating 

CENTRAL STATION HEATING 

BY 

Byron T, Gifford 

MEMBER AMERICAN SOCIETY OP HEATING AND VENTILATING ENGINEERS, 
JUNIOR MEMBER AMERICAN SOCIETY OP MECHANICAL ENGINEERS 

208 Pages, with 42 Figures, including 50 Pages of 
Miscellaneous Engineering Data 

Size 6 X 9^ in.. Bound in Flexible Leather 

Now Ready for Delivery By Mail, Postpaid, $4.00 

This work presemts tt\& most aLCivanced practice in central station 
Keating, both steam arvd hot water, aLi-vd is an inva^lviable g\ilde, not 
only to tKe engineer, but to murvicipallties ek.nd public service 
ccmmlssions w^here district heating is being, or >vill be, used. 

PUBLISHED BY THE 

Heating & Ventilating Magazine Co. 

1123 BROADWAY, NEW YORK 



Please mention The Heating and Ventilating Magazine when you write. 
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BOOKS ON HEATING AND VENTILATION 



Mechanical Equipment of Federal Buildings Under 
^Control of me Treasury Department, by Nelson 
t>_. Thompson, chief mechanical and electrical en- 
gineer, office of the supervising architect. Second 
edition, re\'ised and enlarged. Contains> the basic 
data used in tne design of'^the mechanical and elec- 
trical equipment of Federal buildings under the 
control of the Treasury Pepartment. Also con- 
tains data for appToxima=<ing the cost of the vari- 
ous parts of the work. The book takes in heating 
and ventilation, plumbing, stationary and port- 
able vacuum cleaning plants, engines and gener- 
ators, motors and controlling apparatus, forced 
systems of hot water heating, commercial practice 
in facroiy Jieating, etc., and other valuable data. 
Cloth, S2.00. 

Central Station Heating. By Byron T. Giftord. 
This work presents the most advanced practice 
in central station heating, both steam and hot 
water, and is an invaluable guide, not only to the 
engineer, but to municipalities and public service 
commissions where district heating is being, or 
will be, used. 208 pages, with 42 figures, includ- 
ing 50 pages of miscellaneous engineering data. 
Size 6x9>2 in., bound in flexible leather. Price, 
S4.00. 

Mechanics of Heating and Ventilating. By Konrad 
Meier. Including a series of ten charts containing 
data relating to the flow of water, steam and air, 
collected by Mr. Meier during an experience of 26 
years in heating and ventilating work, both in this 
country and abroad. Each of the charts replaces 
a series of tables on the subiect, giving at a glance 
the result of a calculation from, any com.bination 
of factors. 161 pages, illustrated, with ten large 
charts. Size 6x9 in. Price, S5.00. Separate 
sets of charts, printed on cloth, with lines in dif- 
ferent colors and mounted on boards. Single 
charts, $1.50. Sets of ten charts, $15.00. 

Heating and Ventilating Buildings, a standard 
manual for heating engineers and architects. By 
Prof. R. C. Carpenter. Fifth edition, largely re- 
written. 577 pages, 277 illustrations, 8vo, cloth, 
S4.00. 

Ebindbook for Heating and Ventilating Engineers. By 
Prof. James D. Hoffman and Benjamin P. Raber. 
The latest book on this subject. Unusually com- 
prehensive. 320 pages, with 4S-page appendix. 
Size 4}4x6K in., bound inflexible leather. Price. 
$3.50. 

QaeBtions and Answers on the Practice and Theory 
of Steam and Hot- Water Heating. By R. M. 
Starbuck. Illustrated. $1.00. 

Ventilation of Buildings. By William G. Snow and 
Thomas Nolan. 83 pages. Pocket size. Con- 
tains a statement of the general principles of ven- 
tilation and of their application to different kinds 
of buildings. Boards, 50c. 

Steam Heating and Ventilation. By Wm. S. Monroe. 
Containing formulas and data valuable in the de- 
signing of healing and ventilating plants. Price, 
$2.00. 

Steam-Electric Power Plants. By Frank Koester. A 

practical treatise on the design of Central Light and 

1 Power Stations and their economical construction 

and operation. 473 pages. 340 ills. Price, $S.Oo. 

Practical Manual of Steam and Hot Water Heat- 
ing. By E. R. Pierce. Especially useful to men en- 
gaged in installing steam and hot water heating ap- 
paratus. Easily understood and cornprehensive 
Boiler ratings exhaustively treated. 359 pages. Size 
51/2 X SYi in. Cloth, $2.50. 

Pipe Fitting Charts. By William G. Snow. A 
valuable reference work for the solution of knotty 
problems in connecting up steam radiators, boilers 
and the variety of appliances used in^ combination 
high and low pressure plants. 285 pages. 232 illus- 
trations. Price, SI. 50. 



Steam Power Plants; Their Design and Con- 
struction By Henry C. Meyer, Fr., M. E. Third 

• .edition, fully revised. One of the standard 
works on the design and construction of power 
plants Covers proportioning boilers, selection 
and w'riting specifications for steam engines, 
selectiorx and arrangement of auxiliaries, con- 
struction of chimneys, coal handling, etc. 219 
pages. Size G x 9 in. Illustrated and with 
folding plates. Price $2.00 postpaid. 

Steam Power Plant Piping Systems. By W. L 

Morris, M. E. A complete treatise on design, instal 
lation and rriaintenance, covering the details of al 
phases of piping and giving much space to the subject 
of maintenance. Expert advice given on problems 
arising from mistakes and breakdowns in the piping 
490 pages. Size 6x9 in. 389 ills. Price $5.00 post- 
paid. 

Practical Steam and Hot Water Heating. By Alfred 
G. King. Containing over 300 detailed illustra- 
tions. The book is a working manual for heat ing- 
contractors, journeymen steam filters, architects 
a.nd builders. Describes various systems of heat- 
ing and ventilation and includes useful data and 
tables for estimating, installing and testing such 
systems. 8vo. 367 pages. Price, 13.00. 

Power, Heating and Ventilation. By Charles'- L. 
Hubbard, B.S., M.E. A treatise for designing ani 
constructing engineers and architects. The whoEe 
subject of heating is covered, including the heal ing 
of large institutions with central plants. Space is 
also devoted to electrical matters connected with 
steam plants. 647 pages. Price, $5.00 (three 
volumes in one) . 

Notes on Heating and Ventilation. By John R. 
Allen. 152 Pages. 34 illustrations. Size, 4 VJx 
6 1/3 in. One of the new books, brought quite up 
to date, and containing much information to guide 
the intelligent steam fitter in the installation and 
heating and ventilating apparatus. Cloth. S2.50. 

Steam Fitters' Computation and Price Book, abridged. 

By Mark Dean. Price, S2.50. 

The School House. Its Heating and Ventilation 
By J. A. Moore. 204 pages, illustrated. $2.00. 

A Manual of Heating and Ventilation, for engineers 

and architects, embracing tables and formulas 
for dimensions of pi[)es for steam and hot-water 
boilers, flues, etc. By P. Schumann. Second 
edition, revised and enlaiged. i2mo, $1.50. 

German Formulas and Tables for Heating and Ven- 
tilating Work, especially adapted for those who 
plan or erect heatitig apparatus. By Prof. J. H. 
Kmealy. Illustrated. Price, $1.00. 

Centrifugal Fans. By J. H. Kinealy. A theoretical 
and practical treatise on fans tor moving air in 
large quantities at comparatively low pressures. 
206 pages. 39 diagrams. Full limp leather jwck- 
etbook round corners, gilt edges. Price, $5.00 

The Principles of Heating. By William G. Snow. 
A practical and comprehensive treatise on Applies! 
Theory in Heating. 161 pages. 42 illustrations. 
38 tables. Size, 6x9 in. Cloth, $2.00. 

Modem Sanitary Plumbing, Steam and Hot Wateir 
By James J. Lawler. 400 pages. 228 illustra 
tions. Size, 6x9 in. This is the latest edition of 
Mr. Lawler's well-known work on this subject- 

Prjpe, $4.00 

Steam and Hot Water Heating. By H. C. Lincoln. 
A new book giving an elementary knowledge of the 
principles of steam and hot water heating, together 
with their practical application to the design of 
complete systems. 160 pages, illus. Size 6x9 in. 
Price, $1.00 
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